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In  issuing  the  sixth  part  of  the  "  Pharmacographia  Indica,*' 
it  is  with  much  regret  we  have  to  announce  the  death  of  the 
senior  author.  This  sad  event,  caused  by  influenza  combined 
with  cystitisp  took  place  on  the  30th  April  1892,  at  his  re- 
sidence on  Malabar  Hill,  Bombay,  in  the  fifty-eighth  year  of 
his  age.  William  Dymock  belonged  to  the  west  of  England, 
and  was  educated  first  at  Bristol,  then  at  Rugby,  and  after- 
wards at  Oxford  where  he  took  a  B.A.  degree.  After  a  course 
of  medical  studies,  he  became  M.R.C.S.  Eng.,  he  then  joined 
the  Indian  Medical  Service,  and  was  appointed  to  the  Bombay 
Presidency  in  1857.  He  saw  active  service  during  the  Mutiny 
with  the  Kathiawar  Field  Force  against  the  Wagheers,  and  was 
present  at  the  capture  of  Dantal  Hill.  For  two  years  he  was 
attached  to  the  Indian  Navy,  and  visited  the  ports  of  the 
Persian  Gulf  and  the  East  African  Coast.  In  1868  he  sei-ved 
on  the  Committee  for  publishing  the  Pharmacopoeia  of  India, 
and  at  the  time  he  was  Acting  Resident  Surgeon  at  the  Euro- 
pean General  Hospital.  After  taking  two  years'  furlough  to 
England  he  was  appointed  in  1871  to  be  Principal  of  the 
Medical  Store  Department,  Bombay,  and  in  this  capacity  he 
laboured  for  nearly  twenty  years,  until  his  retirement  from  the 
service  on  30th  April  1890.  During  this  time  he  devoted  all 
his  energies  to  the  study  of  materia  medica  and  pharmacy. 
He  largely  increased  the  local  manufacture  of  galenical  pre- 
parations, and  introduced  modem  and  improved  machinery  in 
the  Depdt  laboratory.  For  his  skilful  and  efficient  manage- 
ment he  was  thanked  by  Government  on  three  separate 
occasions.  Dr.  Dymock  was  proficient  in  Arabic,  Persian, 
Sanskrit,  Hindustani,  Mahratti  and  Ghizrati ;  he  was  familiar 
with  Greek  and  Latin,  and  corresponded  freely  in  French, 
German  and  Portuguese.     He  was  a  Fellow  and  Examiner  of 


ihe  University  of  Bombay,  and  being  an  eminent  linguist  he 
was  for  many  years  a  member  of  the  Presidency  Board  for  the 
examination  of  officers  in  Oriental  languages.  Bombay  being 
the  drug  market  of  the  East,  he  availed  himself  of  the  many 
opportunities  of  examining  new  and  rare  vegetable  products, 
and  having  a  good  knowledge  of  botany,  he  was  often  able  to 
identify  the  sources  of  the  drugs.  He  was  for  some  years 
Professor  of  Materia  Medina  in  the  Grant  Medical  College,  and, 
as  a  teacher  of  this  science^  he  was  said  not  to  have  a  rival  in 
India. 

Dr.  Dymock's  literary  contributions  to  the  Pharmaceutical 
Journal  commenced  in  1875  with  a  paper  on  "  The  Asafoeti- 
das  of  the  Bombay  Market,"  this  was  followed  by  others  on 
"  Ammoniacum  and  Dorema  Root,"  *^  Myrrh  *'  and  *'  Chaul- 
moogra  Oil."  In  1876,  the  well-known  *'  Notes  on  Indian 
Drugs  "  first  appeared,  and  were  a  feature  of  the  Journal  for 
the  next  four  years.  Specimens  of  these  drugs  were  at  the 
same  time  liberally  supplied  to  the  Pharmaceutical  Society's 
Museums  and  were  sent  to  pharmacologists  in  England  and  the 
Continent  for  chemical  investigation.  In  1883  he  brought  out 
his  "  Vegetable  Materia  Medica  of  Western  India,"  and  this 
was  amplified  into  a  second  edition  only  two  years  afterwards. 
The  publication  of  a  more  comprehensive  work  on  Indian 
Materia  Medica,  based  on  the  same  plan,  was  conceived  in 
1888,  and  next  year  the  first  part  of  the  "Pharmacographia 
Indica  "  was  issued.  The  greater  responsibility  of  this  work 
rested  with  him,  and  to  it  he  gave  his  whole  time  until  his  fatal 
illness  compelled  him  to  cease  from  his  labours  a  few  days 
before  he  died.  The  manuscript  of  the  sixth  part,  as  far  as  he 
coidd  prepare  it,  was  written,  and  he  compiled  an  index  and  an 
appendix  which  will  be  printed  as  soon  as  possible. 

Dr.  Dymock  was  one  of  the  founders  of  the  Anthropological 
Society  of  Bombay,  and  most  actively  supported  the  Society  in 
the  successive  positions  of  member  of  the  Council,  President 
(1889) ,  and  General  and  Literary  Secretary.  The  subject  of  his 
Presidential  address  was,  "  India  as  a  field  for  Anthropological 
Besearch,"  and  among  his  papers  read  at  the  meetings  were 


"  Anthropogonic  Trees,"  "  On  the  Narcotics  and  Spices  of  the 
East/'  "  The  Flowers  of  the  Hindu  Poets,''  On  the  use  of 
Turmeric  in  Hindu  Ceremonial  '*  and  "  On  the  use  of  Ganja 
and  Bhang  in  the  East."  He  also  read  papers  before  the 
Bombay  Natural  History  Society  and  the  Medical  and  Physical 
Society.  He  was  honorary  member  of  the  Pharmaceutical  and 
other  learned  societies.  In  1887  he  was  awarded  the  Hanbury 
Gold  Medal  for  his  researches  in  the  natural  history  and 
chemistry  of  drugs. 

As  a  scientific  investigator  Dr.  Dymock  was  thorough  and 
conscientious ;  in  his  literary  researches  he  was  careful  and 
painstaking ;  his  disposition  was  kind  and  obliging.  Although 
a  man  of  varied  and  great  talents  he  was  of  very  retiring 
habits^  and  had  very  few  social  acquaintances.  His  sub- 
ordinates regarded  him  as  a  father,  and  his  correspondents  in 
different  parts  of  the  world  could  always  count  upon  a 
punctual  and  friendly  reply  to  their  enquiries.  He  was  the 
greatest  pharmacognoscist  in  this  country,  and  many  besides 
ourselves  will  mourn  that  such  a  useful  career  was  so  suddenly 
terminated. 

C.  J.  H.  WARDEN. . 

DAYID  HOOPER. 
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OPINIONS    OF    THE    PRESS. 


Phabmacogeaphia  Indica.    By  W.  Dymock,  C.  J.  H. 
Warden,  and  David  Hoopeb.    Pabt  IV.* 

The  undertaking  of  the  authors,  in  the  prefaoe  of  the  first  volume, 
to  supplement  the  previous  work  published  by  Dr,  Dymock  with 
original  investigation  coneeming  the  chemical  composition  and 
physiological  action  of  Indian  drugs,  and  to  give  tozicobgical 
statistics  relating  to  the  more  important  drugs,  has  been  most 
conscientiously  carried  out.  Gonsequently  the  present  part,  which 
completes  the  second  volume,  does  not  extend  further  than  Nicotiana 
Tabacum,  and  the  two  volumes  already  published  contain,  as  nearly 
as  possible,  twice  as  much  matter  as  can  be  found  in  the  ^  Materia 
Medica  of  Western  India,'  up  to  the  same  point.  Yet  there  still 
remains  enough  matter  to  be  treated  of  to  fill  at  least  one  more 
volume.  Several  new  alkaloids  have  been  discovered  during  the 
chemicfid  examination  to  which  some  of  the  hitherto  unexamined 
articles  of  materia  medica  have  been  subjected.  Of  these  some  have 
received  a  name,  but  of  others  only  sufficient  has  been  obtained  to 
indicate  their  presence.  Of  those  which  have  received  a  name  may 
be  mentioned — Bahmanine  from  red  behen  root;  Nyctanthine  from 
Nyclanthes  arbor  trisiis  ;  Jasminine  from  Jasminum  grandiflorum  ; 
Salvadorine  from  Salvadora  persica ;  Tylophorine  from  Tylophora 
asthtnatica;  Dsemine  from  Damia  extensa;  and  Ouscutine  from  a 
species  of  Goscuta.  A  new  glucoside,  to  which  the  name  of  Dregein 
has  been  given,  has  been  discovered  in  Dregea  volubilisy  an  asclepia- 
daceous  plant,  and  another,  viz.,  gynmemic  acid,  in  Oymnema 
sylvestrej  a  plant  belonging  to  the  same  natural  order. 

Toxicological  statistics  form  a  marked  feature  in  the  present 
volume,  the  recorded  cases  of  poisoning  by  Plumbago  roseoy  Nerium 
odorttm,  nux  vonuca  and  stramonium  are  given  in  a  tabulated  form. 
The  last  two  appear  to  be  the  poisons  most  commonly  in  use  for 
criminal  piurposes  in  India,  for  the  tables  extend  over  twenty-seven 
pages  in  the  case  of  nux  vomica  and  thirty-two  in  that  of 
stramonium.    In  some  instances  interesting  information  is  contri- 

*  London:  Kegan  Panli  Trenoh,  TriibnGr  and  Ck).  1891.  Demy  Bvo. 
pp.  805-644. 
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bated  concerning  plants  that  are  common  in  this  country,  but  ol 
which  the  medicinal  properties  are  almost  unknown  here.  Thus 
Anagallis  curvensis  is  said  to  be  used  in  India  as  a  fish  poison  and  to 
kill  leeches,  and  Orfila's  statement  to  the  effect  that  three  drachms 
of  an  extract  of  the  plant  proved  fatal  to  a  dog,  and  M.  Gronier's 
that  the  plant  has  a  poisonous  effect  on  hares  is  probably  known  to 
but  few.  Sonchus  oierweus,  a  conmion  weed  in  this  country,  is 
mentioned  as  possessing  active  hydrogogue  properties  and  being 
likely  to  be  useful  in  ascites  and  hydrothorax,  '  Pharmacographica 
Indica '  thus  forms  a  work,  the  usefulness  of  which  is  by  no  means 
confined  to  India.  Being  brought  quite  up  to  date,  it  will  be  found 
very  valuable  for  purposes  of  reference  on  materia  medica  generally. 
Here  and  there  throughout  the  volume  interesting  historical  notes 
appear.  In  one  of  these,  nepenthe  is  identified  with  henbane,  Baron 
Hammer  PurgstalPs  observation  to  this  effect  being  quoted. 
**Bendj,"  the  plural  of  which  in  Coptic  is  ^'nibendj,"  is  without 
doubt  the  same  plant  as  nepenthe,  which  has  so  much  perplexed  the 
commentators  of  Homer.  Helen  evidently  brought  the  nepenthe 
from  Egypt,  and  bendj  is  there  still  reputed  to  possess  all  the 
wonderful  qualities  which  Homer  attributes  to  it. 

'  Pharmacographia  Indica,'  like  its  namesake,  is  a  work  of  reference 
that  no  student  of  materia  medica  can  afford  to  be  without,  and 
which  is  not  only  valuable  for  the  accuracy  of  its  statements,  but  so 
far  as  its  historical  matter  concerns  cannot  fail  to  prove  most 
interesting  to  the  student  of  Eastern  languages,  almost  as  much  so 
as  to  the  student  of  materia  medica.  The  articles  on  poisons  also 
should  prove  of  great  value  to  medical  jurists,  more  particularly  in 
India.  Bven  the  indefatigable  searcher  for  new  remedies  will  pro- 
bably find  scope  for  his  energies  in  the  long  list  of  articles  of 
mateiia  medica  as  yet  untried  in  this  country.  One  of  the  most 
promisii  g  of  these  seems  to  he  Cosmostigma  racemosumy  the  root- 
bark  of  which,  in  doses  of  five  grains,  has  been  found  by  the 
authors  to  be  **  a  most  efficient  cholagogue,  without  purgative  effect, 
but  restoring  the  natural  colour  of  the  stools  after  the  usual  reme- 
dies, mineral  acids,  podophyllum,  euonymin,  etc.,  had  been  aban- 
doned in  despair."  With  these  few  exrracts,  the  reader  may  be 
loft  to  dive  for  himself  into  this  treasure  house  of  Eastern  materia 
medica.     {Pharmaceutical  Journal,     July  11th,  1891.) 

Pharmacogbaphia  Indica  ;  a  History  of  tho  Principal  Drugs  of 
Vegotable   Origin  met  with  in   British  India.     William   Dymock, 
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C,  J.  H.  Warden,  David  Hooper,  authors.    Part  IV,  pages  305— 
642,  with  Index  to  second  volume. 

In  noticing  preceding  numbers  of  this  work  which  have  come  to 
hand  we  have  remarked  that  these  authors  are  doing  work  for  the 
materia  medica  of  India,  which  for  completeness,  value  and  interest 
entitled  it  to  compare  with  the  work  done  by  Fluckiger  and  Han- 
bury  in  their  famous  Pharmacographia. 

In  the  present  number  we  have  in  the  pages  before  us  an  account 
of  about  100  drugs,  which  represent  the  following  orders:  Com- 
positfaT,  CampanulacesB,  Ericaceae,  Plumbagineae,  Primulacese,  Hyr« 
sineae,  Sapotacese,  Ebenacese,  Styracese,  Oleaceae,  Salvadoracese, 
Apocynaceae,  Asclepiadeaa,  Loganiaceae,  Gentianace^B,  Boragineae, 
Convolvulaceae,  Solanaceaa. 

The  excellence  of  the  contributions  will  receive  the  acknowledg- 
ment of  all  botanists,  and  the  reliability  of  the  material  is  assured 
jb*om  the  names  of  the  authors,  hence  the  work  may  be  regarded  as 
having  all  the  information  at  present  known  of  the  respective  drugs 
mentioned.  The  contributions  to  science  by  these  gentlemen  entitle 
them  to  warm  praise,     (Pharm,  Record,    July  30th,  1891.) 

Pharmacographia  Indica, — ^A  History  of  the  principal  Dnigs  of 
Vegetable  Origin  met  with  in  India,  By  Wm.  Dymock,  Brigade- 
Surgeon,  retired,  etc.;  0.  J.  H.  Warden,  Surgeon -Major,  Bengal 
Army,  etc.;  and  D.  Hooper,  Quinologist,  etc.  London:  Kegan 
Paul,  Trench,  Triibner  &  Co.     1891. 

Part  rV.  of  this  work,  now  before  us,  completes  its  second  volume, 
and  besides  several  orders  of  minor  importance  treats  of  the  drugs 
procured  from  the  orders  of  Sapotaceae,  Styraceae,  Apocynaoeae, 
Asclepiadeae,  Loganiaceae,  Gentianaceae,  Convolvulaceae,  and  Solan - 
aceae.  This  part  is  characterized  by  aU  the  excellencies  upon  which 
we  have  commented  in  connection  with  the  preceding  parts  on  their 
publication.  Among  the  plants  a  number  are  noticed  which  are 
either  indigenous  or  spontaneous  in  North  America,  like  chicory, 
taraxacum,  Sonchus  oleraceus,  Anagallis  arvensis,  dulcamara,  stra- 
monium, etc.;  while  others  are  cultivated  either  for  ornament  or 
other  purposes,  like  Tagetes  erecta,  calendula,  jessamine,  oleander, 
Ipomaea  Bona-nox,  capsicum,  tobacco  and  others.  Far  more  numer- 
ous are  those  plants  which  are  either  indigenous  to  India  or  have 
become  naturalized  there  from  other  tropical  countries.  (American 
Joum.  of  Pharmacy.    August,  1891.) 


IV 


Part  VI  is  in  the  Press  and  will  be  ready  at  Midsummer. 

An  appendix,  together  with  a  copious  Index  of  more  than  100 
double -column  pages,  is  under  preparation,  and  will  be  published  as 
soon  as  the  work  is  completed. 
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PHARMACOGRAPHIA   INDICA. 


SCROPHXJLARINEJE. 
VERBASCUM  THAPSUS,  Linn, 

^ig.-^Eng,   Bot.  mi,  t  649;  Woadv.  Med.  Bot,  i.  12^. 
Great  Mullein  {Eng,),  Bouillon  blano,  Molene  {Fr.). 

Hab. — Temperate    Himalaya.     Westwards    to     Britain. 
The  root,  leares,  and  flowers. 

Vernacular, — ^PhuUa,  Ban-tamb4ku  (Hind.), 

History,  Uses,  &C. — The  Hindi  names  for  this  plant 
are  well  chosen:  Phdlla  signifies  "  covered  with  flowers  "  and 
Ban-tamb4kd  *'wild  tobacco."  As  far  as  we  know  it  is  not 
mentioned  by  Sanskrit  medical  writers.  The  Arabians  describe 
it  under  the  names  of  Adan-ed-dubb,  "  bear's-ear/'  and  Mahizah- 
raj,  "fish  poison";  it  is  also  called  Sikrin-el-hut,  "fishes'  hem- 
lock, "  and  in  modern  Arabic,  Labidat-el-baida,  "  white  felt 
plant, ''  and  Busir. 

Mahizahreh  and  Busir  are  Persian  names  for  Mullein,  which 
is  described  very  exactly  by  Haji  Zein  in  the  Ikhtidrdt. 

Mahometan  physicians  consider  it  to  be  hot  and  dry  in  the 
third  degree,  and  prescribe  it  in  gout  and  rheumatism  in  com^ 
bination  with  aperients.  They  identify  it  with  the  ^6fiot  or 
4i><oiuf  of  the  Greeks  of  which  several  kinds  are  described  by 
Dioscorides  as  useful  in  diarrhcea  and  cough,  and  externally 
as  an  emollient;  one  kind,  ^o/iir  XvyMrcr,  was  used  for  making 
lamp  wicks.  The  narcotic  action  of  Mullein  on  fish  appears  i6 
ITT.— 1 
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be  well  known  to  the  Arabs  and  Persians.  According  to 
Dr.  Stewart,  the  roots  are  used  in  Northern  India  as  a 
febrifuge. 

In  Europe  Mullein  has  long  had  a  reputation  in  the  pul- 
monary diseases  of  cattle,  on  which  account  it  bears  the  name 
of  Cow's  Lungwort^  In  Germany  the  plant  is  placed  in  grana- 
ries to  drive  away  mice.  The  stalks  covered  with  pitch  were 
formerly  used  as  flambeaux,  from  this  practice  the  plant  derived 
its  names  of  Oierge  de  Notre-Dame  and  Fleur  de  grand  Chandelier 
in  France,  and  High  Taper  in  England.  The  leaves  and  flowers 
are  considered  to  be  demulcent,  diuretic,  anodyne,  and  anti- 
spasmodic, and  have  long  been  in  use  in  diarrhoea  and  pulmonary 
affections.  An  infusion  of  the  flowers  is  used  in  France  as  a 
diuretic,  and  a  cataplasm  of  the  leaves  as  an  emollient.  The 
seeds  are  said  to  be  narcotic,  and  to  have  been  used  in  asthma 
and  infantile  convidsions.  In  1883  Dr.  F.  J.  B.  Quinlan  (Brit 
Med,  Journ.)  drew  attention  to  the  popular  use  of  the  leaves 
boiled  in  milk  as  a  remedy  for  phthisical  cough  and  diarrhooa  in 
Ireland,  and  stated  that  the  plant  was  cultivated  in  gardens  on 
rather  an  extensive  scale.  He  claims  for  it  weight-increasing 
and  curative  powers  similar  to  those  possessed  by  cod  liver  oil. 

Description. — The  root-leaves  are  from  6  to  18  inches  in 
length,  the  cauUne  oblong,  the  upper  ones  being  acuminate  and 
sessile  on  the  stem,  more  or  less  crenate,  thickly  covered  with 
soft,  whitish,  stellate  hairs.  They  have  a  mucilaginous  some- 
what bitter  taste,  and  a  disagreeable  odour  when  fresh,  which  is 
lost  on  drying. 

The  flowers  form  a  spike  6  to  10  inches  in  length,  the  corolla 
only  is  collected.  It  is  from  i  to  |  inch  in  diameter,  bright 
yellow,  6-lobed,  smooth  above,  and  stellately  tomentose 
beneath ;  attached  to  the  tube  are  the  stamens,  of  which  the 
three  upper  are  woolly,  and  the  two  lower  longer  and  smooth. 
The  taste  is  mucilaginous  and  somewhat  bitter.  The  plant 
described  by  Haji  Zein  appears  to  be  F.  Blattaria,  as  he  says 
that  the  flowers  have  a  purple  eye.  The  -odour  of  the  flowers 
has  been  compared  with  that  of  orris  root. 
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The  seeds  are  about  ^^j  of  an  inch  in  length,  cone-shaped, 
finely  pitted,  very  tough  and  difficult  to  powder,  nearly 
inodorous,  and  have  a  somewhat  acrid  tajste. 

Chemical  composition,^— 'HLomi  {Joum.  CMm,  Med.  ti,,  p.  223) 
obtained  from  the  flowers  a  yellow  volatile  oil,  a  fatty  acid,  free 
malic  and  phosphoric  acids,  malate  and  phosphate  of  lime, 
acetate  of  potash,  uncrystallizable  sugar,  gum,  chlorophyll,  and 
a  yellow  resinous  colouring  matter. 

Adolph  Latin  submitted  the  leaves  to  proximate  analysis  and 
found  the  constituents  to  be  0;80  per  cent,  of  a  crystalline  wax, 
a  trace  of  volatile  oil,  0*78  per  cent,  of  resin  soluble  in  ether, 
1*00  per  cent,  of  resin  insoluble  in  ether,  but  soluble  in  absolute 
alcohol,  a  small  quantity  of  tannin,  a  bitter  principle,  sugar, 
mucilage,  &c.  The  moisture  in  the  air^dried  sample  amounted 
to  5*90  per  cent.,  and  the  ash  to  12*60  per  cent.  He  concludes 
that  the  plant  contains  many  of  the  usual  constituents,  and  a 
bitter  principle  which  may  be  prepared  by  exhausting  the  drug 
with  alcohol,  dissolving  the  alcoholic  extract  in  water  and 
agitating  with  ether  or  chloroform.  Several  trials  failed  to 
secure  this  substance  in  a  crystalline  condition.  It  was  foimd 
to  be  soluble  in  water,  other,  alcohol,  and  chloroform,  and  to 
possess  a  decidedly  bitter  taste.  It  responded  to  none  of  the 
tests  for  a  glucoside  or  alkaloid.  {Am,  Journ.  Pharm., 
Feb.  1890.  E.  L.  Janson  (1890)  found  that  petroleimi  ether  and 
stronger  ether  used  successively,  extracted  from  the  flowers 
about  ^  per  cent,  in  each  case.  A  decided  change  in  the  colour 
of  the  drug  was  noticed  after  the  extraction  with  ether,  which 
removed  the  yellow  colour,  leaving  the  residue  of  a  dark  green. 
The  yellow  colouring  matter  was  either  a  part  of,  or  else  it  was 
retained  by,  the  resin  dissolved  by  ether,  and  it  was  not  found 
possible  to  separate  it  in  the  pure  state.  The  drug  after 
exhaustion  with  ether  yielded  10*06  per  cent,  to  absolute  alcohol. 
A  considerable  portion  of  this  alcoholic  extract  was  soluble  in 
water  acidified  with  hydrochloric  acid.  When  agitated  with 
petroleum  ether  the  acid  solution  yielded  some  colour  to  it,  and 
this  latter  solvent  on  evaporation  left  a  greenish-brown 
crystalline  mass  of  a  strong  disagreeable  odour  and  a  sweet  taste, 
which  proved  to  be  an  easily  decomposable  glucoside.     Another 
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cryBtaUine  extfactire  was  obtained  by  making  the  above  acid 
solution  of  the  alcoholic  extract  alkaline  and  agitating  with 
ether ;  while  chloroform  subsequently  extracted  a  red-brown 
amorphous  mass. 

Both  of  these  extractives  reduced  Fehling's  solution,  and  many 
changes  in  colour  were  noticed,  indicating  that  these  substances 
take  some  part  in  the  colouring  matter  of  the  flowers. 

The  drug  was  also  found  to  contain  2 '49  per  cent,  of  mucilage, 
11*76  per  cent,  of  carbohydrate  corresponding  to  dextrin,  5'48 
per  cent,  of  glucose,  1'29  percent,  of  saccharose,  16*76  per  cent, 
of  moisture,  4*11  per  cent,  of  ash,  and  32'75  per  cent,  of 
cellulose  and  lignin.  No  reaction  indicating  tannin  was 
obtained  with  iron  salts,  but  an  aqueous  solution  of  the  alcoholic 
extract  yielded  a  slight  precipitate  with  gelatin.  The  seeds 
yielded  to  petroleum  ether  20*75  per  cent,  of  a  bright  green  fixed 
oil.  The  acrid  principle  was  obtained  from  the  alcoholic  extract 
soluble  in  water  by  agitating  with  petroleimi  ether.  The  mois- 
ture was  10'86  per  cent.,  and  the  ash  3*90  per  cent.  (Amer. 
Journ.  Phart7i.,  Dec.  1890.) 

Celsia  coromandeliana»  Vahl.,  Wight  /<?.,  t.  1406,  is 

an  annual  plant  having  the  characters  of  Verbascum,  which  is 
common  in  many  parts  of  India  in  the  cold  weather,  usually 
appearing  in  fields  or  in  the  beds  of  rivers.  It  has  much  the 
same  medicinal  properties  as  Verbascum  Thapsm,  and  has  been 
brought  to  notice  by  Dr.  B.  M.  Chatterjee  as  a  sedative  and 
astringent  in  diarrhoDa.  (Fhar.  o/Ind,,  p.  161.)  The  plant  is 
sKghtly  bitter  and  abounds  in  mucilage.  The  natives  usually 
express  the  juice  {ang-ras)  and  administer  it  in  ounce-doses  as  a 
cooling  medicine  in  fever,  skin  eruptions,  dysentery,  and  such 
diseases  as  they  consider  to  be  due  to  heat  of  blood. 

The  plant  is  herbaceous,  pubescent,  and  viscid;  lower  leaves 
lyrate,  floral  cordate,  stem  clasping ;  peduncles  longer  than  the 
calyx ;  calycine  segments  ovate,  slightly  toothed,  or  oblong- 
lanceolate,  entire ;  flowers  largish,  yellow ;  filaments  bearded  with 
purple  hairs. 

The  Sanskrit  name  is  KuUhala ;  in  Bengal  it  is  known  as 
Kukshima,  and  in  the  Deccan  as  Eutaki. 
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SCHWEINFURTHIA  SPHiEROCARPA, 

A,  Brautu 
Fig. — Burnu  Fl,  Ind.,  t  39,/.  2;  Wight  Ic.^  t.  1459. 

Hab. — Sind,  Biluchistan,  Afghanistan.  The  herb  in  fruit. 
.    Vemaeular. — Sannipdt  (Ind.  Bazars). 

History,  Uses,  &C, — In  Hindu  medical  literature  and 
in  popular  use,  San-ntpata  is  a  term  which  signifies  a  combined 
derangement  of  the  three  humors,  Vata,  Pitta,  and  Kaf a  (air, 
bile,  and  phlegm),  which  is  supposed  to  produce  Sannipata-jvara, 
or  fever  with  typhoid  symptoms.  The  remedy  for  this  condition 
is  said  to  be  a  plant  called  Sannipita-nud,  **  driving  away  sanni- 
pat,"and  Nepala- nimba,  "Nepal  Neem ''  or  ^*  Nepal  bitter.'* 
At  the  present  time  the  drug  sold  in  the  shops  is  8,  sphcBrocarpa, 
but  whether  it  is  the  original  Nepal  Neem  is  difficult  to  decide, 
as  at  present  we  do  not  even  know  whether  this  plant  is  found 
in  Nepal.  In  typhoid  conditions  the  drug  is  considered  to  act 
as  a  tonic,  to  promote  diuresis,  subdue  fever,  and  remove  the 
derangement  of  the  humors.  We  are  not  aware  of  any  experi- 
ments having  been  made  with  it  by  European  physicians  in 
India,  though  its  near  relationship  with  the  Antirrhinums, 
which  contain  glucosides  similar  to  those  of  Digitalis,  would,  we 
should  have  thought,  have  excited  curiosity  in  regard  to  its 
physiological  action. 

Description. — The  drug  consists  of  the  plant  in  fruit, 
broken  up  into  small  pieces.  The  fruit  is  a  globular  dry  papery 
mucronate  capsule,  firmly  attached  to  the  calyx;  the  upper  part 
of  the  capsule  to  which  the  placenta  is  attached  is  double ;  the 
placenta,  which  is  large  and  oblong,  is  supported  upon  a  thick 
peduncle,  and  occupies  the  centre  of  the  capsule;  to  it  are 
attached  numerous  straight  o-angled  wedge-shaped  seeds, 
which  are  packed  closely  together  and  fill  the  remaining  space. 
The  calyx  is  5-partite,  the  upper  segment  very  large  and  extend- 
ing  over  the  fruit  like  a  hood.  Leaves  ovate,  leathery,  about 
1  inch  long  with  short  blunt  hairs ;  margin  much  lighter  in  colour 
than  the  rest  of  the  leaf;  seed  straight,  wedge*shaped,  with  six 
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prominent  longitudinal  ridges ;  testa  tubercular,  each  tubercle 
minutely  granular.  The  portions  of  stem,  whicli  are  numerous, 
are  woody  and  covered  by  a  thin  grey  bark;  the  central  pith  is 
very  large.  The  drug  has  a  slightly  bitter  somewhat  tea-like 
taste. 

Chemical  composition, — The  powdered  drug  treated  with  ether 
yielded  a  dark  olive-green  extract,  consisting  of  chlorophyll 
and  uncrystaUizable  fatty  matter.  Subsequent  percolation 
with  alcohol  removed  a-  deep  brown  extract,  from  which 
cubical  crystals  of  alkaline  chlorides  separated  on  evaporation. 
An  aqueous  solution  of  this  extract  had  a  saltish  taste  and  gave 
distinct  precipitates  with  alkaloidal  tests.  The  alkaloid  was 
removed  by  ether  in  an  amorphous  condition,  and  gave  no  well- 
marked  colour  reactions  with  the  strong  mineral  acids.  By 
continuing  the  exhaustion  of  the  powdered  drug  with  water,  a 
deep  reddish  brown  extract  was  obtained  having  a  bitterish  and 
nai^seous  taste,  and  containing  saccharine  and  other  matters 
which  readily  fermented.  In  order  to  ascertain  if  the  drug 
contained  a  substance  similar  to  digitalin,  a  fresh  decoction  of 
the  powder  was  filtered  and  precipitated  by  tannin,  the  preci- 
pitate washed,  mixed  with  an  excess  of  alkali,  and  shaken  with 
ether.  The  result  was  the  separation  of  an  alkaloid  similar  to 
that  previously  found.  As  more  recent  investigators  prepare 
digitalin  by  exhausting  with  alcohol  after  treatment  of  the  drug 
with  water,  this  process  was  adopted  with  Schweinfurthia. 
The  resinous  matter  collected  had  an  acrid  taste,  but  no  principle 
could  be  obtained  possessing  the  properties  of  digitalin, 
digitonin  or  digitoxin,  to  which,  according  to  Schmiedeberg,  the 
poisonous  qualities  of  digitalis  are  due.  Besides  the  alkaloid, 
which  we  consider  to  be  the  active  principle,  the  drug  yielded 
18'6  per  cent,  of  mineral  matter. 

Lindenbergia  urticaefolia,  Lehm.y  Hook.    le.   PL, 

t,  875,  is  a  common  plant  throughout  India  upon  walls  and 
banks ;  the  juice  is  given  in  the  Concan  in  chronic  bronchitis,  and 
mixed  with  that  of  the  Coriander  plant  is  applied  to  skin  eruptions . 
It  has  a  faint  aromatic  odour  and  a  slightly  bitter  taste.     The 
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Marathi  name  in  the  neighbourhood  of  Bombay  is  BhoL  Rox- 
burgh, under  the  name  oiSiemodia  ruderalis,  gives  the  following 
description  of  it : — "  iJoo^  ramous,  seems  perennial.  Stems  many, 
ascending,  ramous,  herbaceous,  woody,  somewhat  viscous,  the 
whole  plant  about  12  or  18  inches  high.  Leaves  opposite, 
petioled,  ovate,  deeply  serrate,  soft,  a  little  hairy ;  about  an  inch 
long.  Petioles  shorter  than  the  leaves,  channelled.  Stipules  none. 
Flowers  axillary,  subsessile,  solitary,  opposite,  small,  yellow. 
Calyx  10-furrowed,  5-toothed,  permanent.  Corol  personate ;  tube 
the  length  of  the  calyx ;  both  lips  projecting,  and  shut ;  apex  of 
the  under  lip  broad,  depending,  3-toothed,  of  the  upper  one  very 
narrow,  bifid ;  inside  of  both  hairy,  and  beautifully  marked  with 
small  purple  dots.  Filaments  and  anthers  as  in  the  genus. 
Stigma  slightly  2-lobed.''     {Flora  Indica,  III.,  94.) 

■ 

LIMNOPHILA   GRATIOLOIDES,  Br. 

Fig. — Eheede,  Sort,  Mai.  it.,  t.  85,  and  xii.,  t.  36. 

JJab. — Throughout  India,  in  swamps.     The  plant. 

Vernacular. — Kuttra  [Hind.),  Karpur  (Beng.),  Ambuli  (Mar.), 
Manga-nari  {Mai.). 

History,  Uses,  &C. — This  small  aquatic  plant,  in  Sans- 
krit Ambu-ja,  "  water  bom,"  and  Amra-gandhaka,  having  an 
odour  of  mangoes,"  is  considered  to  be  antiseptic  by  the  Hindus, 
and  its  juice  is  rubbed  over  the  body  in  pestilent  fevers. 
Kheede  notices  its  use  for  this  purpose,  and  also  internally  in 
dysentery  combined  with  ginger,  cumin,  and  other  aromatics. 
He  also  states  that  a  liniment  is  made  from  the  plant  with 
cocoanut  oil  which  is  used  in  elephantiasis.  Roxburgh,  imder 
the  name  of  Golumnea  balsamea,  describes  the  plant  and  notices 
its  grateful  odour  and  aromatic  taste.  The  Bengal  name  signifies 
*'  camphor."  The  odour  of  the  fresh  plant  is  remarkably  refresh- 
ing and  agreeable  and  calls  to  mind  that  of  camphor  and  oil  of 
lemons. 

L.  gratissima,  Rheede,  Hort.  Mai.  x.,  6,  has  similar  pro- 
perties and  bears  the  same  vernacular  names ;  it  is  also  used 
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medicinally  as  a  cooling  medicine  in  fever,  and  given  to  women 
who  are  nursing  when  the  milk  is  sour. 

Description. — In  its  most  common  form  a  simple  or 
branched  plant  4 — 8  in.  high,  with  whorled  pinnatifid  leaves 
i — i  in.  long,  which,  in  wetter  places,  appears  to  acquire  a  few 
emersed,  opposite,  entire  leaves  at  the  top  of  the  stem,  and 
numerous  capillaceo-multifid  ones  at  its  base.  The  stems  are 
stout  or  slender.  Very  small  specimens  from  Rohilkund 
(Kuttra,  Edgeworth)  have  very  wiry  simple  stems  3  in.  high, 
and  capillary  peduncles  three  times  as  long  as  the  leaves; 
others  have  stout  stems  and  peduncles,  the  latter  shorter  than 
the  leaves.  Calyx  J — ^  in.  long,  rarely  larger.  Corolla  ^  in., 
blue.     {Fl.  Br.  Ind) 

HERPESTIS  MONNIERA,  H.  B.  et  K, 

Fig.—Bot  Mag.,  t.  2557;  Boxb.  Cor.  PL  it.,  t.  178;  Bheede, 
Sort.  Mai.  x.,  t.  14.     Gratiole  de  Tlnde  {Fr.). 

JIab. — Throughout  India,  in  marshy  ground.  The 
herb. 

Vernacular. — Sufcd-chamni,  'Ba,rambhi{Hind.),  Dhop-chamni, 
Brihmi-sdk  {Beng.),  Nir-brami,  Bdmba  (Mar.),  Nir-brami 
(Tarn.),  Sambrini-aku,  S^mbrdni-chettu  (Tel,). 

History,  Uses,  &C. — Dutt  states  that  this  plant  is 
the  Brahmi  of  the  native  physicians  of  Calcutta,  where  it  is 
considered  to  be  a  nervine  tonic  useful  in  insanity,  epilepsy, 
fever,  &c.  It  is  certainly  not  the  Brahmi  of  the  Nighantas,  but 
would  appear  to  bo  the  plant  called  Jala-brahmi  or  "Water 
Brahmi"  by  Sanskrit  writers.  Owing  to  a  similarity  in  the 
names  it  has  frequently  been  confoimded  with  Hydrocotyle 
asiafica,  which  is  the  Brahmi  or  Brahmi-manduka  of  the 
Nighantas. 

Ainslie  says  that  in  Southern  India  the  Gratiola  Monniera  is 
considered   diuretic  and  aperient,   and  useful  in  that  sort  of 
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stoppage  of  urine  which  is  accompanied  with  obstinate  costi  veness. 
Roxburgh  mentions  the  use  of  the  juice  mixed  with  petroleum 
as  an  external  remedy  in  rheumatism.  These  accounts  do  not 
agree  with  the  properties  ascribed  to  Brahmi  by  Sanskrit  writers. 
Bheede  says  of  it: — "Ex  frequenti  hujus  plantee  usu,  yaccarum 
ubera  lacte  turgent ;  sit  et  decoctum  ex  ilia  in  lacte  vaccino  et 
recenti  butyro,  contra  delirium  temporibus  inunguendum; 
Pipere,  Calamo  aromatieoi  Myrobalanis  et  aqua  oryzse  trita  et 
assumpta,  vocem  reddit  sonoram."  In  Pondicherry  it  is  considered 
to  be  aphrodisiac,  and  in  Ceylon,  under  the  name  of  Loonoo^ 
ueela,  it  is  prescribed  in  fevers. 

Description. — Stems  several,  annual,  creeping,  round, 
jointed,  smooth,  succulent;  leaves  opposite,  sessile,  obovate, 
wedge-shaped,  or  oblong,  smooth,  entire,  obtuse,  fleshy,  dotted 
with  minute  spots ;  peduncles  axillary,  alternate,  solitary,  round, 
smooth,  shorter  than  the  leaves,  one-flowered ;  flowers  blue ;  bracts 
2-awled,  pressing  on  the  calyx  laterally ;  calyx  S-leaved,  the 
exterior  three  leaflets  large,  oblong,  the  two  interior  small,  linear, 
all  are  concave,  smooth,  pointed  and  permanent,  corol  campanu- 
iate,  border  5-partite,  nearly  equal;  anthers  2-cleft  at  the  base, 
blue ;  stigma  large,  somewhat  2-lobed ;  capsule  ovate,  2-celled, 
2-valved;  seeds  very  numerous.     (iZovi.,  Flora  Ind,f  L,  p.  141.) 

Cliemical  composition. — For  the  analysis  the  whole  plant  was 
nsed,  dried  at  a  low  temperature  and  exhausted  with  80  per  cent, 
alcohol.  The  alcohol  freed  extractive  was  then  agitated  with 
petroleum  ether ;  ether  from  an  acid  solution,  and  again  with 
ether  from  an  alkaline  solution,  and  finally  with  chloroform  from 
an  alkaline  solution.  Operating  in  this  manner,  a  trace  of  oily 
matter  was  obtained,  soluble  in  alcohol  with  acid  reaction ;  two 
resins,  one  easily  soluble  in  ether,  the  other  soluble  with  difficulty, 
but  both  soluble  in  alkaline  solutions  and  reprecipitated  by  acids ; 
an  organic  acid,  and  a  tannin  affording  a  green  coloration  with 
ferric  chloride.  An  alkaloidal  principal  was  also  isolated,  soluble 
in  other  and  in  chloroform,  and  affording  a  cherry  red  colora- 
tion in  the  cold  with  Frohde's  reagent.  No  other  reactious 
were  noted. 
III.— 3 
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PICRORHIZA  KURROOA,  Bcn^A. 

"Plg.^Royle  III,  t.71. 

Hab. — Alpine  Himalaya;  from  Cashmere  to  Sikkim, 
The  root. 

Vernacular. — Katki,  Kutki  [Hind.y  Beng.),  Katuku-rogani 
{Tarn.),  Katuku-roni  {Tel.),  Bal-kadu  {Mar.),  Kutaki  {Guz.). 

History,  Uses»  &C.— This  well-known  drug  is  the 
Kutaki  of  Sanskrit  writers,  who  speak  of  it  as  Dhanvantari- 
grasta,  "  the  plant  eaten  by  Dhanvantari/'  the  physician  of  the 
gods,  who  was  produced  at  the  churning  of  the  Ocean,  holding 
a  cup  of  amrita  in  his  hands;  he  was  the  author  of  the 
Ajrurveda.  In  the  Nighantas  it  bears  the  following  synonyms : 
Bohini,  Katu-rohini,  Vakragra,  Matsya-pitta,  Matsya-vinna, 
Kanda-ruha,  Erishna-bhedi,  Dvijdngika,  Asoka-rohini,  Saku* 
l£dani  and  Chakranga.  It  is  described  as  digestive,  bitter, 
pungent,  dry,  aperient,  light  and  cold;  and  is  recommended 
as  a  remedy  for  worms,  asthma,  bile,  phlegm,  and  fever. 
Eutaki  is  a  favorite  remedy  in  bilious  dyspepsia  accompanied 
by  fever,  and  is  given  daily  in  decoction,  with  liquorice,  raisins, 
and  Neem  bark,  half  a  tola  (90  grains)  of  each,  water  32  tolas, 
boiled  down  to  one-fourth.  In  dyspepsia  and  dysentery  it  is 
combined  with  aromatics  and  is  given  in  doses  of  ten  to 
twenty  grains. 

It  is  considered  to  be  specially  indicated  in  those  cases  in 
which  the  secretions  are  scanty  and  the  bowels  costive,  and  is 
often  prescribed  for  children  suflfering  from  worms,  whence  the 
Marathi  name  Bilakadu,  **  children's  bitter." 

Chakradatta  states  that  about  two  drachms  of  the  powdered 
root  given  with  sugar  and  warm  water  act  as  a  gentle  aperient. 
Mahometan  writers  give  Eatki  or  Eutki  as  an  Indian  synonym 
ior  black  Hellebore,  and  unmistakably  describe  the  latter  plant 
and  its  medicinal  properties.  This  mistake  has  misled  most 
European  writers  upon  Indian  drugs,  but  Ainslic,  though  he 
describes    the    drug    in     his    article   upon    black    Hellebore 
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{Mat,  Ind.,  I.,  p.  164),  has  the  following  remarks : — "  I  have  given 
the  names  Kadagoroganie  and  Kali-kootkie  as  the  Tamool  and 
Dukhanie  appellations  of  the  black  Hellebore^  as  the  root 
procured  in  the  Indian  bazars  is  commonly  said  to  be  so;  but 
I  have  great  doubts  of  it,  and  I  here  offer  a  caution  respect- 
ing it,  as  it  by  no  means  agrees  in  appearance  with  the  black 
Hellebore  of  the  European  shops/* 

Royle  {III,  I.,  p.  291)  notices  that  the  root  of  P.  Kurrooa 
possesses  much  bitterness  and  is  employed  medicinally  by  the 
natives.  Irvine  {Mat.  Med.y  p.  58)  mentions  the  use  of  Kutki 
as  a  tonic,  but  owing  to  a  general  impression  that  the  bazar 
drug  was  Hellebore  root,  European  medical  men  appear  to  have 
generally  avoided  making  experiments  with  it.  Mr.  Moodin 
Sheriff  was  the  first  modem  writer  to  clearly  demonstrate  that 
the  bazar  drug  has  no  dangerous  properties,  but  is  a  valuable 
tonic  and  antiperiodic.  He  also  identified  it  with  the 
P.  Kurrooa  of  Royle,  an  identification  which  we  are  now  able  to 
confirm  through  the  kindness  of  Mr.  J.  F.  Duthie  who  has 
supplied  us  with  a  specimen  of  the  plant  collected  in,  Kumaon« 
As  regards  the  medicinal  properties  of  the  drug,  the  accounts 
given  by  Sanskrit  writers  appear  to  be  correct.  Mr.  M.  Sheriff 
speaks  favourably  of  it  as  a  powerful  bitter  tonic  and  anti- 
periodic.  Other  medical  men  in  India  have  expressed  a  similar 
opinion,  and  we  can  state  from  personal  observation  that  it  is 
used  successfully  as  an  antiperiodic  in  native  practice ;  its  slight 
laxative  action  is  rather  beneficial  than  otherwise.  The  dose 
as  a  tonic  is  from  10  to  20  grains,  as  an  antiperiodic  from  40  to 
50  grains ;  it  is  best  administered  in  combination  with  aromatics. 

Description. — The  drug  consists  of  a  rhizome,  generally 
about  the  size  of  a  goose-quill,  but  often  no  larger  than  a  crow- 
quiU,  the  lower  portion  of  which  is  covered  by  a  shrivelled^ 
greyish-brown,  corky  bark,  and  marked  by  prominent  scars,, 
the  remains  of  rootlets ;  towards  the  upper  end  it  becomes 
larger  {{  inch  in  diameter),  and  is  thickly  set  with  dark  greyish- 
brown  scales,  and  terminates  in  a  scaly  leaf-bud  or  stem.  The 
rhizome  is  generally  broken   into  short .  pieces,  from  1  to  2 
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inches  long ;  the  fracture  is  short,  the  root  very  fragile  and 
light,  and  black  internally ;  it  has  no  odour,  and  a  very  bitter 
taste. 

Microscopic  structure* — The  corky  bark  is  made  up  of  numer- 
ous rows  of  empty  brick-shaped  cells  ;  within  this  is  a  cellular 
parenchyma  of  oblong  brown  cells,  containing  a  little  granular 
matter;  next  a  dark  brown  line  composed  of  wood  cells,  form- 
ing the  boundary  of  the  inner  column  of  the  root ;  within  this 
several  very  large  bundles  of  dotted  vesseb  arranged  so  as  to 
form  a  broken  ring,  which  surrounds  a  central  cellular  paren* 
chyma. 

Chemical  composition. — A  proximate  analysis  of  this  drug 
showed  the  following  percentage  composition  :— 

Wax  106 

Bitter  principle  (Picrorhizin) 14*96 

Picrorhizetin ,  3*85 

Organic  acid  ppt.  by  lead    3*54 

Glucose  11-53 

Cathartic  acid,  &c.  (water  extract) ...  9'33 

Substances  dissolved  by  NaHO    ......  7*62 

Arabin  bodies  from  crude  fibre    14*56 

Fibre 24*00 

Moisture 5*73 

Ash • 3*82 

The  bitter  principle  is  a  glucoside  Picrorhizin^  freely  soluble 
in  water  and  alcohol,  but  almost  insoluble  in  pure  ether.  It  is 
acid  in  reaction,  is  not  precipitated  from  solution  by  lead  salts 
or  tannin,  but  is  absorbed  by  animal  charcoal  together  with 
any  colouring  matter  that  is  present.  It  is  best  obtained  by 
exhausting  the  powdered  drug  'with  crude  ether,  and  is  left, 
after  the  evaporation  of  the  ether,  in  brown  resinoid  drops 
which  form  ramified  crystals  on  standing.  It  is  difficult  to 
obtain  the  picrorhizin  in  a  crystalline  condition  after  heating 
or  after  solution  in  water.  Any  wax  removed  by  the  crude 
ether  can  be  separated  from  the  dry  extract  by  petrdieura  spirit, 
which  has  no  solvent  action  on  the  bitter  principle.     The 
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picrorhizin  is  decomposed  by  hydrolizing  it  with  a  boiling 
1  per  cent,  solution  of  hydrochloric  acid  for  three  hours,  and  a 
decomposition  product,  which  we  have  named  PicrorhizeUriy 
is  formed  together  with  glucose.  In  obtaining  0'7  gram  of 
picrorhizetin  'SoS  gram  separated  during  the  first  hour,  '21 9 
gram  in  the  second  hour,  'llS  gram  in  the  third  hour,  and  none 
in  the  fourth.  Weighed  quantities  of  the  picrorhizin,  after 
drying  at  lOO^C,  afforded,  on  hydrolysis,  62-48  and  62  79  per 
cent,  of  picrorhizetin,  as  the  result  of  two  experiments.  The 
glucose  obtained  from  the  decomposition  was  inactive  towards 
polarized  light.  An  infusion  or  tincture  of  the  root  boiled  with 
diluted  acid  gradually  loses  its  bitterness,  and  a  large  increase 
in  the  sugar  is  detected  by  Fehling's  solution.  Picrorhizetin 
is  a  red-brown,  brittle,  resinous,  tasteless  body  soluble  in 
aqueous  alkalies.  It  is  insoluble  in  water,  and  its  solution  in 
alcohol  is  precipitated  by  ether.  By  heating  with  strong 
sulphuric  acid  or  when  being  burnt  it  evolves  an  odour  of 
benzoin^ 

The  wax  after  bleaching,  and  purifying  by  recrystallization 
from  hot  alcohol,  had  a  melting  point  of  51^0.  The  organic 
acid  separated  by  lead  was  red-coloured  and  gave  a  greenish 
colour  with  ferric  salts.  No  tannic  acid  was  present.  Some 
picrorhizetin  was  naturally  formed  in  the  drug,  and  existed 
in  a  much  smaller  proportion  in  the  freshly  dried  rhizome. 
After  removing  the  bitter  principle  by  continued  percolation 
with  alcohol,  the  marc  was  dried  and  exhausted  with  water, 
the  dark  red-brown  solution  was  evaporated  to  dryness,  and 
•2  gram  of  the  residue  was  found  to  act  as  a  decided  purge. 
The  aqueous  extract  treated  with  four  volumes  of  alcohol 
afforded  precipitates  containing  14*5  and  15'3  per  cent,  of 
mineral  matter,  and  with  six  volumes  a  precipitate  was  obtain- 
ed with  10*8  per  cent,  of  ash.  "We  rely  upon  the  physiological 
action  of  this  extract  in  considering  cathartic  acid  to  be  a 
constituent. 

Co/wwerc^.-— Value,  Rs.  9  per  maund  of  37J  lbs.  Kumaon 
annually  exports  about  five  tons  of  this  drug. 


U  SCROrnVLARINE^. 

Plants  of  minor  importance  belonging  to  this  order,  which 
have  a  certain  amount  of  medicinal  reputation,  are  :— 

Torenia  asiatica,  Linn.,  Rhcede,  Hort  Mai.  «;.,  L  53, 

the  juice  of  which  is  given  on  the  Malabar  Cloast  for 
gonorrhcDa. 

Vandellia  erecta,  Benth.,  Eheede,  Sort.  Mai.  £r.,  t.  57, 
called  Vaka-pmhpi,  or  "  crane  flower,"  in  Marathi,  is  also  used 
in  a  ghrita  as  a  remedy  for  gonorrhoea,  and  the  juice  is  given  to 
children  who  pass  green-coloured  stools.  V,  pedunculata, 
Benfh.  QHff.  Ic.  PI,  As.,  U  418,  /.  2,  in  Marathi  Oadagvel,  is 
considered  to  have  similar  properties. 

Veronica  Beccabunga,  Linn.  Eeichb.  Ic  Fl.  Germ., 
t.  1701,  is  used  in  Northern  India  under  the  name  of  Tezak, 
'*  cress,'*  as  a  diuretic  and  antiscorbutic.  It  is  the  Bachbunge 
of  the  Germans,  Cressonfo  of  the  French,  and  Brooklime  of 
the  English.  V.  Anagallis,  Linn.  Eeichb.  Ic.  Fl.  Germ., 
t.  1762,  which  has  similar  properties,  takes  its  place  in  other 
parts  of  India. 

Sopubia  delphinifolia,  G.  Don,  Eoxh.  Cor.  Pi.  %., 

t.  90,  is  an  elegant  annual,  common  in  wet  fields  in  the  rainy 
season.  The  juice  is  applied  by  field  labourers  to  their  feet  to 
heal  sores  caused  by  exposure  to  wet;  it  is  astringent  and 
stains  the  skin  yellow  at  first  but  afterwards  black.  The  plant 
was  formerly  named  Gerardiay  after  John  Gerarde,  our  old 
English  botanist,  and  author  of  the  '^ Herbal,"  published  in 
1597. 

Pedicularis  pectinata,  W^«//.,  and  several  other  species 
are  used  in  Northern  India  under  the  name  of  Mtshran  on 
account  of  their  astringent  and  haemostatic  properties. 
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BIGNONIACEiE. 

OROXYLUM  INDICUM,  Vent. 

Fig. — Wight  Ic,  U  1337;  Bureau  Monogr.  Bign.,  t.  9; 
Itheede,  Hort.  Mai.  i.,  t.  43. 

Hab. — Throughout  India.    The  root-bark. 

Vernacular, — Arlu,  Phalphala,  Sona  (Hind,),  Nasona,  Sona 
(Beng,),  MuKn,  Talpalang,  Miringa  {Punj,),  Tetu,  Jagdala 
{Mar.)y  T!etu(Ouz.),  Vanga  adanthay (Taw.),  Tigdu-mara,  Son©- 
patta  (Can.),  Pamania,  DundiUam  (Tel.),  Pciani  (Mai.). 

History,  Uses,  &C. — This  is  a  small  tree,  remarkable 
for  its  terminal  spikes  of  large  fleshy  lurid  flowers,  which 
appear  at  the  commencement  of  the  rainy  season,  and  are  follow* 
ed  by  very  large,  retrofracted,  transvetBely  compressed,  some- 
what curved  pods,  with  the  convexity  upwards.  The  seeds  are 
numerous,  membranaceous,  surrounded  with  a  large,  delicate, 
membranaceous  wing.  The  leaves  are  supra-decompound,  and 
from  four  to  six  feet  long.  The  root-bark  is  of  considerable 
importance  in  Hindu  medicine,  as  it  is  an  ingredient  of  the 
Dasamula  (see  Tribulm  terrestris) ;  it  is  considered  to  be  astrin- 
gent, toniC)  and  useful  in  diarrhoea  tind  dysentery.  Saran- 
gadhara  recommends  the  juice  of  Syonaka  expressed  from  the 
roasted  bark  in  combination  with  Mocharas  (see  Bombaa  mala' 
baricum)  as  a  remedy  in  diarrhoea  and  dysentery.  He  also  says 
that  the  root-bark  boiled  in  Sesamum  oil  is  a  good  application  in 
otorrhcea.  In  the  Nighantas  the  tree  bears  many  synonyms, 
amongst  which  may  be  mentioned  Prathu-simbih,  "  having  broad 
pods,"  Sdka-nasa,  "  having  a  nose  like  a  parrot's  beak/'  in 
allusion  to  the  flower  buds,  Aralu,  and  Bhalluka-priya,  ''dear  to 
bears.''  It  is  described  as  digestive,  appetising,  bitter, 
astringent,  cold,  pungent ;  a  remedy  for  wind,  phlegm,  bile,  and 
cough.  The  bark  is  much  used  by  the  agricultural  classes  as  an 
application  to  the  sore-backs  of  draught  cattle.  It  is  ground  to 
a  paste  with  water  and  an  equal  proportion  of  turmeric,  and 
rubbed  on  the  part.     Rheedc  notices  the  use  of  the  bark  as  au 
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application  to  wounds,  fractures,  &c.,  and  of  the  root  in  decoction 
in  dropsy. 

Dr.  B.  Evers  states  that  the  Gonds  call  the  tree  Jaimangal, 
and  that  they  employ  a  decoction  of  the  bark  as  a  discutient 
application  to  rheumatic  swellings.  He  sayd: — *'I  have  made 
a  trial  of  the  powder  and  an  infusion  of  the  bark,  and  have 
found  it  to  be  most  powerfully  diaphoretic;  the  drug  has  slight 
anodyne  properties;  also  a  bath,  prepared  with  the  bark,  I 
have  frequently  employed  in  rheumatism.  Twenty-eight  cases 
of  acute  rheumatism  were  treated  with  this  drug,  and  in  all  the 
results  have  been  most  satisfactory.  The  dose  of  the  powder 
is  from  6  to  15  grains,  thrice  daily;  of  the  infusion  (1  ounce 
of  bark  to  10  ounces  of  boiling  water)  an  ounce  three  times  a 
day.  Combined  with  opium  it  forms  a  much  more  powerful 
sudorific  than  the  compound  powder  of  ipecacuanha.  The  drug 
does  not  possess  any  febrifuge  properties.'' — Indian  Medical 
Oazefte,  February  and  March,  1875. 

Description.-— The  bark  of  the  root  is  brown  externally, 
yellow  internally,  thick,  breaking  with  a  short  fracture.  That 
of  the  stem  is  soft  and  spongy  externally,  and  of  a  pale  brown 
colour,  furrowed  longitudinally  ;  the  internal  surface  is  fibrous 
and  greenish  yellow.  The  minute  structure  does  not  call  for 
remark,  but  upon  placing  a  section  of  the  fresh  bark  under  the 
microscope  in  a  little  water  the  whole  field  is  seen  to  be  filled 
with  delicate  needle-shaped  crystals  which  have  escaped  from 
the  cut  cells  of  the  parenchyma;  in  entire  cells  the  crystals,' 
which  are  of  an  inorganic  nature,  can  bo  seen  in  situ.  The  bark 
is  faintly  bitter  and  a  little  acrid ;  it  has  no  particular  odour. 

Glieniical  composition, — The  bark  has  been  examined  by  W.  A. 
H.  Naylor  and  E.  M.  Chaplin  with  the  following  results:  — 

A.  One  pound  of  the  bark  reduced  to  fine  powder  was  per- 
colated to  exhaustion  with  cold  petroleum  ether.  The  ether 
was  distilled  off,  and  the  residue,  which  weighed  about  1*8  gram, 
possessed  the  characters  of  a  soft  greenish-brown  fat,  having 
an  acid  reaction  and  a  slightly  acrid  taste.  It  was  treated 
successively  with  ether  and  proof  spirit;  the  former  removed 
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vegetable  wax>  which  was  subsequently  identified  as  sucb  after 
re-solution  in  limited  quantities  of  ether  and  separation  there- 
from. The  latter  on  evaporation  gave  a  brownish-yellow  residue 
small  in  quantity  and  crystalline.  When  further  purified  by 
extraction  with  ether  and  the  ethereal  residue  by  benzol  it  was 
golden  yellow,  unctuous  to  the  touch,  and  pronouncedly  acrid. 
Under  the  microscope  it  presented  the  appearance  of  long,  wavy, 
branching  crystals,  which  dissolved  readily  in  alcohol,  chloro- 
form ether,  petroleum  ether,  and  benzol. 

B.     The  marc  was  next  percolated  with  cold  ether.     After 
distilling  off  the  greater  portion  of  the  ether,  and  allowing  the 
remainder  to  evaporate  spontaneously,  a  yellow  mass  studded 
with  minute  interlacing  crystals  was  obtained,  which  when  air- 
dried  weighed  about  4  grams.     This  product  was  treated  with 
boiling  proof  spirit  and  filtered  while  hot ;  on  cooling  small 
yellow  crystals  fell  out  of  solution.     When  quit«  cold  the  crop 
of  crystals  was  collected  and  subjected  to  the  action  of  boiling 
petroleum  ether  until  freed  from  every  trace  of  fat.     It  was 
then  cystallized  from  boiling  proof  spirit  until  it  had  a  con- 
stant melting  point,  and  was  no  longer  contaminated  with  un- 
crystalHzable  matter.     The  resulting  crystals  were  dried  under 
the  receiver  of  an  air-pump,  and  when  constant  weighed  0  9 
gram.    They  were  of  a  lemon  yellow  colour,  about  J  inch  in 
length,  and  melted  at  228-5®— 229^  C.     Alcohol,  ether,  glacial 
acetic  acid,  and  hot  benzol  dissolved  them  readily,  but  they  were 
practically  insoluble   in  water  hot    or  cold.     The   following 
reactions  in  connection  with  this  interesting  body  have  been 
noted,  of  which  the  most  striking  is  its  behaviour   with  the 
caustic  alkalies.     A  minute  quantity  brought  into  contact  with 
one  drop  of  a  weak  solution  of  sodium  potassium  or  ammonium 
hydrates  causes  it  to  assume  immediately  a  cherry-red  colour, 
which  quickly  passes  into  brick-red  and  olive- green. 

Owing  to  the  insolubility  of  the  crystals  in  water  a  prooi 
spirit  solution  was  used  in  applying  the  following  tests :  — 

1.     A  solution   of  silver  nitrate  in  proof  spirit  produced  a 
bluish-black  colour  immediately^  and  after  the  liquid  had  stood 
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for  a  few  minutes  bl'»ck  particles  of  reduced  silver  were  preci- 
J)itated. 

2.  A  solution  of  neutral  acetate  of  lead  in  proof  spirit  gave  a 
light-red  bulky  precipitate  insoluble  in  boiling  acetic  acid. 

3.  Lime  water  imparted  an  orange  colour,  which  quickly 
changed  to  olive- green,  followed  by  a  precipitate  of  the  same 
colour. 

4.  An  aqueous  solution  of  sulphate  of  copper  gave  a  golden 
yellow  colour,  quickly  followed  by  a  dirty  brown  precipitate, 
the  supernatant  liquid  being  distinctly  greenish. 

5.  Solution  of  ferric  chloride  (acid)  produced  a  brownish-red 
colour,  which,  in  a  few  minutes,  turned  smoke-colour. 

6.  Solution  of  subacetate  of  lead  gave  a  golden  yellow  precipi- 
tate. 

7.  An  aqueous  sohition  of  mercuric  chloride  produced  a  wljite 
precipitate. 

8.  An  aqueous  solution  of  permanganate  of  potash,  acidified 
with  sulphuric  acid,  was  instantly  decolorized. 

9.  A  solution  of  the  crystals  in  proof  spirit  did  not  reduce 
Fehling. 

The  authors  say  : — "  We  have  attempted  to  hydrolyse  this 
body,  by  subjecting  a  strong  alcoholic  solution  to  the  prolonged 
action  of  10  per  cent,  solution  of  sulphuric  acid  at  a  boiling 
temperature,  but  without  success. 

"We  have  also  inquired  into  its  nature  and  centesimal  com- 
position, but  the  results  so  far  obtained  are  not  sufficiently  con- 
clusive to  be  incorporated  in  this  paper.  We  hope  to  be  able 
to  publish  shortly  a  supplementary  note  dealing  with  points 
in  process  of  investigation.  Meanwhile,  we  propose  that  this 
interesting  principle  be  designated  Oroxylin,^' 

C.  The  marc  left  after  exhaustion  with  petroleum  spirit  and 
ether  was  percolated  witb  cold  absolute  alcohol.  The  residue 
resulting  from  the  distillation  of  the  spirit  was  treated  with  cold 
proof  spirit,  which  •  took  up  the  greater  part  of  it.  The 
insoluble  portion  dissolved  readily  in  boiling  proof  spirit,  and,  on 
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examination,  pfoved  to  be  largely  composed  of  the  yellow 
crystalline  body  oroxylin.  The  cold  proof  spirit  solution  of  the 
alcoholic  residue  was  evaporated  to  dryness  and  the  extract 
treated  with  water  and  filtered.  The  filtrate  was  treated 
successively  with  neutral  and  basic  acetate  of  lead,  and  the 
precipitates  after  washing  were  suspended  in  water,. decom- 
posed by  a  current  of  sulphuretted  hydrogen  and  the  resultant 
plumbic  sulphide  removed  by  filtration.  Sulphuretted  hydrogen 
was  also  passed  through  the  filtrate  from  the  basic  or  plumbic 
acetate  and  the  precipitated  lead  sulphide  removed  by  filtration. 

The  three  liquids  thus  obtained,  which  for  convenience  may 
be  denominated  i.,  ii.,  iii.,  were  then  evaporated  down  and  the 
respective  residues  examined. 

(i.)  It  was  dissolved  in  the  smallest  quantity  possible  of  cold 
water  and  diluted  vnih  many  times  its  volume  of  alcohol.  After 
setting  aside  for  twenty-four  hours  a  precipitate  fell,  giving  the 
general  characters  of  parapectin.  The  supernatant  liquid  on 
evaporation  left  a  scaly  residue,  astringent  to  the  taste,  and 
perfectly  soluble  in  water.  Its  aqueous  solution  reduced  Feh- 
ling  and  gave  a  copious  bluish  black  precipitate  with  ferric 
chloride.  Lime-water  produced  a  bright  golden-yellow  colour, 
followed  by  a  reddish-brown  precipitate.  From  the  tannins 
proper  it  differed  in  that  it  was  not  precipitated  by  solution  of 
gelatine. 

(ii.)  This  residue  apparently  consisted  of  pectin  intermixed 
with  small  portions  of  No.  iii. 

(iii.)  This  was  a  dark  uncrystallizable  treacly-looking  resi- 
due, which  imparted  to  the  palate  a  feeble  sensation  of  sweet- 
ness. It  was  very  soluble  in  water  and  reduced  Fehling's 
solution  abimdantly.  A  strong  aqueous  solution  was  precipi- 
tated by  absolute  alcohol. 

D.  The  marc  from  the  alcoholic  extraction  was  finally  perco- 
lated to  exhaustion  with  cold  water.  The  liquor  was  evaporat- 
ed down  and  the  extract  obtained  taken  up  with  hot  water.  A 
considerable  amcunt  of  albuminous  matter,  which  remained 
insoluble,  was  removed  bv  filtration.     The  filtrate  was  treated 
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successively  with  neutral  and  Bubacetate  of  lead  and  the  preci- 
pitates decomposed  in  the  same  manner  as  described  under  C. 
The  three  liquids  obtained,  i.,  ii.,  iii.,  were  evaporated  down. 

(i.)  This  residue  was  the  smallest  of  the  three.  After  stand- 
ing for  a  considerable  time  some  crystals  were  deposited,  which 
on  examination  proved  to  be  citric  acid. 

(ii. )  Nothing  of  a  crystalline  nature  was  found  in  this  resi- 
due.    It  appeared  to  consist  chiefly  of  extractive  matter. 

(iii.)  This  residue  after  treatment  with  alcohol  had  the  same 
characters  and  possessed  the  same  properties  as  C.  iii.  It  was 
not  further  examined. 

The  result  of  our  examination  of  this  bark  may  be  summariz- 
ed by  stating  the  different  principles  which  we  have  found — 
(1)  crystalline  fat;  (2)  wax;  (3)  acrid  principle;  (4)  oroxylin; 
(5)  chlorophyll;  (6)  pectinous  substances;  (7)  Fehling-reduc- 
ing  principle;  (8)  astringent  principle ;  (9)  citric  acid;  (10) 
extractive  matter. — Pharm,  Journ.^  Sept.  27,  1890. 

STEREOSPERMUM  SUAVEOLENS,  DC, 

Fig.— Wight  Ic,  t.   1342. 

Hab. — Throughout  the  moister  parts  of  India.  The  root- 
bark  and  flowers. 

Vernacular. — Pdd,  Paral,  Kashta-pdtali  (Hind,),  Painil 
{Beng.\  Kalgori,  Pfidri  (Mar,),  Pddri  (Tarn.),  Kalgoru,  Pddari 
(Tel.),  Hudai.  Pddri-gida  (Can.),  Padri,  Pandan  (Guz,).  The 
flowers,  Madana-kama-pu  (South  India). 

History,  Uses,  &C,— This  tree  is  the  Patala  or  Patali 
of  Sanskrit  writers,  the  flowers  of  which  are  said  by  the  poets 
to  so  intoxicate  the  bee  that  he  is  unable  to  distinguish  one 
flower  from  another.  The  tree  is  sacred  to  Durga,  the  wife  of 
Siva.  In  the  Nighantas  it  bears  among  other  synonyms  those 
of  Kama-duti  *' Cupid* s messenger,"  Madhu-duti  "messenger  of 
spring,"  Sthali,  Ambu-vdsini,  and  Tamra-pushpa  "red  flower- 
ed."   Pdtala  also  signifies  "light  red"  or  "  rose-coloured."     It 
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i«  deacnbtid  as  cooliug,  sweet,  diuretic,  and  tonic,  and  is  I'ecom-^ 
mended  in  dyspepsia,  dropsy,  cough,  and  heat  of  blood. 

p.  S.  Mootoosawmy  says  tiat  in  Tan j  ore  the  flowers  are 
taken  in  the  form  of  a  confection  as  an  aphrodisiac.  The  flowers 
pounded  with  honey  are  said  to  stop  troublesome  hiccough,  and 
the  ashes  of  the  bark  are  used  in  preparing  alkaline  ley  and 
caustic  pastes.  The  bark  is  in  use  throughout  India  from  its 
being  one  of  the  ingredients  in  the  Dasamula  or  **ten  barks." 
(See  Tnbtilm  ter resins.)  In  parts  of  India  where  this  tree  is  not 
found,  various  substitutes  are  allowed  to  be  used.  In  Malabar 
and  in  the  Concan  8.  chehnaides,  DC,  is  used  as  Pfidri.  (See 
RIteede,  Hwt.  Mai.  ri,,  f,  25  ;  Ainsiie,  Mat,  Lid,  ii,,  p.  272.) 

Description. — Trunk  tolerably  erect,  though  not  straight. 
Bark  ash-coloured,  and  somewhat  scabrous.  Leaves  opposite, 
pinnate,  with  an  odd  one,  from  12  to  24  inches  long.  Leaflets 
opposite,  from  two  to  four  pairs,  oval,  with  long  bluntish,  narrow 
points  slightly  serrate,  having  both  sides  downy  while  young, 
and  when  full  grown  not  downy  and  feeling  harsh  ;  the  exterior 
pair  and  odd  one  about  six  inches  long,  by  three  or  four  broad ; 
the  inferior  pair,  or  pairs,  smaller.  Petioles  swelled  at  the  base, 
roundish,  when  old  scabrous.  Panicles  terminal,  composed  of  a 
few  spreading  branchlets;  the  first  and  second  pairs  thereof 
opposite ;  the  superior  dichotomous,  with  a  solitary  pedicelled 
flower  in  the  forks;  all  are  downy,  and  somewhat  viscid. 
Flowers  large,  of  a  dark,  dull  crimson  colour,  exquisitely  fra- 
grant. Calyx  campauulatc.  Border  4-cleft ;  upper  divisions 
with  two  minute  points,  outside  a  little  villous.  Corel,  throat 
ample,  woolly,  convex  above,  flat  and  plaited  beneath.  Border, 
the  upper  divisions  shorter,  erect ;  the  three  inferior  ones  longer 
and  projecting,  with  the  margins  of  all  much  curled.  Filaments 
4,  fertile,  and  between  them  a  small  sterile  one.  Anthers  twin. 
Germ  oblong,  elevated  on  a  glandular  receptacle.  Stigma 
2-lobed.  (Roxburgh.)  Sir  W.  Jones  gives  the  following  descrip- 
tion of  the  flowers : —Corolla  externally  li^ht  purple  above, 
brownish  purple  below,  hairy  at  its  convexity  ;  internally  dark 
yellow  below,  amethystine  above,  exquisitely  fragrant ;  preferred 
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by  bees  to  all  other  flowers,  and  compared  by  tbe  poets  to  the 
quiver  of  Karaadeva  (the  Indian  Cupid) . 

Chemical  composition, — An  infusion  of  the  dried  flowers  con- 
tained saccharine,  mucilaginous  and  albuminous  matters,  but  no 
alkaloid  could  be  detected  in  either  the  aqueous  or  alcoholic 
extract.  Ether  removed  a  small  quantity  of  a  wax-like  solid 
from  the  powdered  corollas. 

STEREOSPERMUM  CHELONOIDES,   DC. 

Fig.—  TFifjht  Ic„  L  1341;  Bedd.  FL  8yli\,  t  72;  Rheede, 
HorL  Mai.  vi.,  26,  Favas  da  Cobre  {PorL),  Adderbonen 
(Dutch). 

Hab. — Throughout  the  moister  parts  of  India.  The 
flowers,  leaves,  and  root. 

Vernacular. — Pader,  Padri  (Hind.),  Dharmara  (Beng.), 
Pedal  (Mar.),  Padri  (Tani.,  Mai.),  Tagada  (Tel.),  Padrigida 
(Can.). 

History,  Uses,  &C. — In  the  Concan  and  Malabar, 
where  S.  sitaveolena  is  not  found,  this  tree  is  used  as  the  Patala 
of  the  Nighantas.  Rhcede  says  of  it : — "  Viscerum  rigorem 
intolerabilem  dispellit  foliorum  dccoctum.  Limonis  huj  usque 
commixti  succi  mcdentar  maniie.  Corticis  vcro  succus,  cum 
f ructu  PeroB  subactus,  immodicum  inhibet  fluxum  menstruum. 
Radicis  cutis  cum  Calamo  aromatico,  zinzibere  contrita,  folio- 
ruraque  Padri  succo  admixta  exhibutur  morsis  h.  putrefaciente 
colubro,  Malabaribus PoZ^/i^a  dicto."  Ainslie  (ii.,  1^72)  says: — 
**  This  pleasant  tasted  root,  as  well  as  the  fragrant  flowers  of  the 
tree,  the  Vytiaus  prescribe  in  infusion  as  a  cooling  drink  in 
fevers." 

The  tender  fruit  and  flowers  of  S.  chclonoides  are  used  as 
vegetables  by  the  natives  of  Western  India. 

Description. — Ti-unk  straight,  of  a  great  height  and  thick- 
ness. Bark  thick,  scabrous,  brown.  Branches  very  numerous, 
the  inferior  horizontal   above,   gradually  becoming   more   and 
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more  erect  to  the  top  ;  leaves  opposite,  pinnate,  with  an  odd  one> 
about  twenty  inches  long ;  leaflets  opposite,  short  petioled,  gener- 
ally four  pair,  the  inferior  smallest,  obliquely  oval,  pointed, 
sometimes  slightly  notched  about  the  margins,  when  young 
downy,  afterwards  smooth,  about  4  inches  long  by  two  broad ; 
petioles  about  9  inches  long,  channelled,  smooth  ;  stipules  none ; 
panicles  terminal,  the  larger  ramifications  decussate,  the  smaller 
or  terminal  2 -forked,  with  a  sessile  flower  in  the  cleft;  pedun- 
cles and  pedicels  round,  covered  with  oblong  grey  scabrous 
specks ;  bracts  small,  caducous ;  flowers  pretty  large,  yellow, 
very  fragrant;  calyx  6-notched  ;  nectary,  a  yellow  fleshy  ring 
surrounding  the  base  of  the  germ ;  filaments,  there  is  a  fifth 
sterile  one  between  the  lower  pair ;  anthers  double ;  stigma 
2-cleft;  silique  very  long,  slender,  twisted;  receptacle  of  the 
seeds  spongy,  white,  with  alternate  notehes  on  the  sides  for  the 
seeds  to  lodge  in.     (Roxb,,  FL  Ind.,  III.,  106.) 

STEREOSPERMUM  XYLOCARPUM,  Wight 

Fig.^Wight  Ic,  t.  1335-6 ;  Bedd.  Fl.  8ylv.,  t  70. 

Hab. — Deccan  Peninsula.     The  wood  and  tar. 
Vernacular, — Kharsing  [Mar.),  Ghansing  [Can,), 

History,  Uses,  &C. — This  tree  is  a  native  of  the  forests 
of  Western  India  from  Khandesh  to  Malabar.  It  was  introduced 
by  Dr.  Andrew  Berry  into  the  Botanic  Garden  at  Calcutta,  and 
is  minutely  described  by  Roxburgh. 

The  natives  by  a  rough  process  of  the  same  nature  as  that  by. 
which  tar  is  obtained  from  Pine  wood,  extract  from  the  wood  a 
thick  fluid  of  the  colour  and  consistence  of  Stockholm  tar,  which 
they  use  as  a  remedy  for  scaly  eruptions  on  the  skin.  Two 
globular  earthen  pots  are  used,  the  upper  contains  the  wood  in 
small  pieces ;  it  has  a  perforated  bottom  and  is  fitted  with  a 
cover,  and  is  luted  to  the  mouth  of  the  lower  pot.  Cowdung 
cakes  are  then  piled  up  round  the  two  pots  and  set  fire  to. 
Dr.  GKbson  appears  to  have  been  the  first  to  draw  attention  to 
the  upe  of   this  substance  by  the  natives.     From   some  trials 
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which  we  have   made  with  it,  we   conclude  that  its  properties 
are  similar  to  those  of  Pine  tar. 

Description. — The  wood  is  hard,  but  easily  split ;  when 
sawn  across  it  presents  a  yellow  resinous  surface  ;  sections 
examined  with  the  microscope  show  that  the  yellow  colour  is 
due  to  a  solid  resinous  deposit  in  the  pitted  vascular  system. 
The  tar  has  exactly  the  odour,  colour,  and  consistence  of 
Stockholm  tar. 

Heterophragma  Roxburghit,  -DC,  Roxb.  Cor.  Pi. 

it.,  t,  145,  yields  a  similar  product.     Its  vernacular  names  are 
Waras  (Mar.),  Baro-kala-goru  [Tarn,),  Bondagu  (7e/.). 

Dolichandrone  Rheedii,  Seem.,  is  the  Nir-pongelion 
of  Rheede  (vi.,  29),  who  states  that  the  seeds  with  ginger  and 
Pavetta  root  are  administered  in  spasmodic  affections,  and  that 
in  Malabar  a  decoction  of  the  bark  is  used  for  preserving 
fishing  nets.  He  gives  Cornos  das  Diabos  as  the  Portuguese 
name  and  Bocks  hoorn  as  the  Dutch. 

Dolichandrone    falcata,    Seem.    Bedd.    Fl.    Sylv.f 

/.  71,  a  native  of  Oudh,  Rajputana,  Central  and  South  India, 
has  the  reputation  of  being  used  to  procure  abortion,  and  the 
bark  is,  it  is  stated,  used  as  a  fish  poison. 

Dr.  Lyon,  Chemical  Analyser  to  the  Government  of  Bombay, 
found,  however,  no  ill  effects  to  follow  the  administration  of  a 
considerable  quantity  of  a  decoction  of  the  bark  to  a  small  dog. 
(Med.  Juris,  for  India,  p.  216.)  It  is  possible  that  the  woody 
capsules,  which  are  about  a  foot  in  length  by  §  of  an  inch  in 
diameter,  and  somewhat  curved,  may  be  used  as  abortion 
sticks. 

CRESCENTIA  CUJETE,  Linn. 

Fig, — Jacq.  Amb.,  t.  Ill ;  Plumb.  Gen.,  t.  109.  Calabash 
tree  {Eng.),  Calebassier  {Fr.). 

Hab. —  South  America.     Cultivated  in  India.     The  fruit. 
Yernactilar. — Kalabash  (Africa). 
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History,  Uses»  &C. — The  Cakbash  tree  introduced 
from  South  America  is  now  pretty  well  known  in  India,  and 
latterly  we  have  observed  the  fruit  being  offered  for  sale  by  the 
herbalists  for  use  as  a  pectoral  in  the  form  of  a  poultice  of  the 
pulp  applied  to  the  chest.  In  the  West  Indies  a  syrup  is  made 
from  the  pulp,  which  is  much  used  in  dysentery  and  as  a 
pectoral.  The  tree  has  oblong  cuneate,  often  obovate,  entire, 
shining  leaves,  and  flowers  variegated  with  green,  purple, 
red  and  yellow.  The  fruit  is  large,  gourd-like  and  green  ;  it 
varies  much  in  size,  being  from  2  inches  to  a  foot  in  diameter. 

Dr.  Peckolt,  of  Rio  Janeiro,  states  that  an  alcoholic  extract  of 
the  not  quite  ripe  fruit  in  doses  of  O'lO  gram,  acts  as  a  mild 
aperient,  and  that  0*5  gram,  proves  strongly  drastic,  without 
griping  or  ill  effects.  As  an  application  against  erysipelas,  the 
fresh  pulp  is  boiled  with  water  until  it  forms  a  black  paste,  to 
which  vinegar  is  added  and  the  whole  boiled  together  and 
spread  upon  linen. 

Corre  and  Lejanne  state  that  in  Western  Africa  the  leaves, 
along  with  those  of  Adatisonia  digitata^  are  boiled  and  eaten,  and 
the  seeds  are  eaten  roasted.  The  pulp  of  the  fruit  macerated 
in  water  is  considered  to  be  depurative,  cooling,  and  febrifuge  ; 
it  is  applied  to  the  head  in  headache  caused  by  insolation  and 
to  bums :  roasted  in  ashes  it  is  mildly  purgative  and  diuretic, 
according  to  P.  Labat ;  in  the  Antilles,  Chevalier  has  recom- 
mended it  in  drop^es. 

Description. — Fruit  ovoid  or  nearly  round,  with  a  hard, 
green,  woody  shell;  very  variable  in  size.  It  is  filled  with  a 
white,  slightly  acid  pulp,,  in  which  are  contained  the  flattened, 
somewhat  cordiform  seeds. 

Chemical  composition, — A  chemical  examination  of  the  fresh 
fruit  pulp-  jrielded  a  new  organic  acid,  crystallizing  in  plates, 
to  which  the  name  ' crescentic  acid'  has  been  given.  It  was 
obtained  by  exhausting  with  water  an  alcoholic  extract  of 
the  pulp,  treating  the  aqui^oub  solution  with  lead  acetaV-, 
suspending  the  lead  precipitate  iu  water  and  decouipuMn^  and 
III.— 4 
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removing  the  lead,  then  evaporating  to  a  syrupy  conBistence  and 
leaving  it  to  crystalliae  in  a  cool  place.  Besideacrescentic  acid, 
there  were  found  tartaric,  citric  and  tannic  acids^  two  resins,  a 
bitter  and  an  aromatic  extractive  substance,  and  a  colouring 
matter  that  appeared  to  resemble  indigo.  (Peckolt^  Pharm, 
Bundschau,  Aug.  1884;  Year  Book  ofPhartn.y  1886,  p.  168.) 
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SESAMUM  INDICUM,  DC. 

Fig.— Wight  III.,  t.  163;  BoL  Mag.,  t.  1688;  Bejitl.  and 
Trim.,  t.  198.    Sesame  (Eng.),  Sesame  de  Tlnde  (Fr.). 

Hab. — Throughout  the  warmer  parts  of  India,  cultivated. 
The  leaves,  seeds  ^  and  oil. 

Vernacular.— Til  {Hind.,  Beng.),  Ellu  (Tarn.),  Nuvvulu 
(Tel.),  Ellu,  KdreUtt  {Mai.),  Yellu  {Can.),  MothetQ  {Mar.),  Tal 
{Ouz.). 

History,  Uses,  &C. — In  Hindu  mythology  Sesamum 
seed  is  symbolic  of  immortality.  According  to  the  ''Brahma- 
purana,''  Tila  was  created  by  Tama,  the  "  king  of  death,''  after 
prolonged  penance.  The  Grihyasutra  of  Asvaldyana  directs 
that  in  funeral  ceremonies  in  honour  of  the  dead,  Sesamum 
seeds  be  placed  in  the  three  sacrificial  vessels  containing  Kusa 
grass  and  holy  water,  with  the  following  prayer  :  "  O  Tila, 
sacred  to  Soma,  created  by  the  gods  during  the  Gosava  (the 
cow-sacrifice,  not  now  permitted),  used  by  the  ancients  in 
sacrifice,  gladden  the  dead,  these  worlds  and  us ! "  Sesamum 
seeds  with  rice  and  honey  are  used  in  preparing  the  funereal 
cakes  called  Pindas,  which  are  offered  to  the  Manes  in  the 
Sraddh  ceremony  by  the  Sapindas  "or  relations"  of  the 
deceased. 

On  certain  festivals  six  acts  are  performed  with  Sesamum 
seeds^  as  an  expiatory  ceremony  of  great  efficacy,  by  which  the 
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Hindus  hope  to  obtain  delivei*y  from  sin,  poverty,  and  other 
evils,  and  secure  a  place  in  Indra's  heaven.  These  acts  are, 
Hlodvartu  "  bathing  in  water  containing  the  seeds"  ;  filasfiat/i, 
"  anointing  the  body  with  the  pounded  seeds '';  tilahomi,  "  making 
a  burnt  offering  of  the  seeds"  ;  tilapf-ada^  "offering  the  seeds  to 
the  dead";  tilabhuj,  "eating  the  seeds";  and  tilavapi,  **  throwing 
out  the  seeds,"  Water  and  Sesamum  seeds  are  offered  to  the 
Manes  of  the  deceased.  In  the  first  act  of  Sakuntala  this  prac- 
tice (called  Til-anjli)  is  alluded  to  by  the  anchorite's  daughter 
in  love  with  King  Dushyanta,  when  she  tells  her  companions 
that  if  they  do  not  give  their  assistance,  they  will  soon  have  to 
offer  her  water  and  Sesamum  seeds.  {De  Oul>ernati8.)  In 
proverbial  language  a  grain  of  Sesamum  signifies  the  least  quan- 
tity of  anything — Til  chor  so  bajjar  chor,  "who  steals  a  grain 
will  steal  a  sack"  ;  Til  til  ka  hisab,  "to  exact  the  uttermost 
farthing." 

A  worthless  person  is  compared  to  wild  Sesamum  ( Jartila, 
Satis.)  which  yields  no  oil — In  tilon  men  tel  nahin^  "there  is  no 
good  in  him."  Dutt  remarks: — "  The  word  Taila^  the  Sanskrit 
for  oily  is  derived  fromTila;  it  would  therefore  seem  that  Sesa- 
mum oil  was  one  of  the  first,  if  not  the  first  oil  manufactured 
from  oil-seeds  by  the  ancient  Hindus.  The  Bhavaprakasa 
describes  three  varieties  of  Til  seeds,  namely,  black,  white,  and 
red.  Of  these  the  black  is  regarded  as  the  best  suited  for 
medicinal  use ;  it  yields  also  the  largest  quantity  of  oil.  White 
Til  is  of  intermediate  quality.  Til  of  red  or  other  colours  is  said 
to  be  inferior  and  unfit  for  medicinal  use.  Sesamum  seeds  are 
used  as  an  article  of  diet,  being  made  into  confectionery  with 
sugar  or  ground  into  meal.  Sesamum  oil  forms  the  basis  of  most 
of  the  fragrant  or  scented  oils  used  by  the  natives  for  inunction 
before  bathing,  and  of  the  medicated  oils  prepared  with  various 
vegetable  drug^.  It  is  preferred  for  these  purposes  from  the 
circumstance  of  its  being  little  liable  to  turn  rancid  or  thick,  and 
from  its  possessing  no  strong  taste  or  odour  of  its  own.  Sesa- 
mum seeds  are  considered  emollient,  nourishing,  tonic,  diuretic, 
and  lactagogue.  They  are  said  to  be  especially  serviceable  in 
piles,  by  regulating  the  bowels  and  removing  constipation.     A 
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poultice  made  of  the  seeds  is  applied  to  ulcers.  Both  the  seeds 
and  the  oil  are  used  as  demulcents  in  dysentery  and  urinary 
diseases  in  combination  with  other  medicines  of  their  class." 
[Mat,  Med,  of  tlw  Hindus,  p.  216.) 

Mahometan  writers  describe  the  seed  under  the  Arabic  name 
of  Simsim.  In  Africa  it  is  called  Juljul&n,*  and  in  Persia  Kun- 
jad.  The  Mahometan  bakers  always  sprinkle  the  seeds  upon 
their  bread,  the  sweetmeat-makers  mix  them  with  their  sweet-s. 
The  following  Delhi  street-cry  indicates  the  properties  attribut- 
ed to  them  by  the  latter  class  of  people :  — 

"  Til,  tikhur,  tisi,  dana, 
Ghi,  shakkar  men  sana, 
Khae  buddha,  hoe  javana." 

'*  Sesamum,  tikhur,  and  linseed. 
Butter  and  sugar,  poppy  seed, 
Old  men  it  makes  quite  young  with  speed."    (Fallon.) 

The  oil,  which  is  called  in  Arabic  Duhn-el-hal,  is  used  for  the 
same  purpose  as  olive  oil  is  in  Europe.  Sesamum  is  considered 
fattening,  emollient,  and  laxative.  In  decoction  it  is  said  to 
be  emmenagogue;  the  sam'e  preparation  sweetened  with  sugar 
is  prescribed  in  cough;  a  compound  decoction  with  linseed 
is  used  as  an  aphrodisiac ;  a  plaster  made  of  the  ground  seeds 
is  applied  to  bums,  scalds,  &c. ;  a  lotion  made  from  the  leaves 
is  used  as  a  hair- wash,  and  is  supposed  to  promote  the  growth 
of  the  hair  and  make  it  black;  a  decoction  of  the  root  is  said 
to  have  the  same  properties ;  a  powder  made  from  the 
roasted  and  decorticated  seed  is  called  Rahishi  in  Arabic  and 

♦^yJla:  ,  That  which  is  J*^^  (a  thing)  great  in  estimation.  (Ibn 
Abbad  in  Taj-el-Arus.) 

(2n(Z)— The  fruit  of  Ooriander.     (Sihah,  Mughrib,  Kfimus.) 

(3rd) — Sesame.  (Sihah,  Ez-Zamakhsheri,  Mughrib,  Tdj-el-Arus.) 
Sesame  in  its  husk  before  it  is  reaped.  (Sihdh.)  The  grain  of  Sesame. 
(K^mus.) 

(4M)— The  heart's  core.  LanCy  Madd-el-Kamus.  The  name  Simsim  is 
applied  by  the  Arabs  in  the  present  day  to  S.  indicum,  but  formerly  signi- 
fied the  seed  of  another  plant  called  by  the  Persians  Jilbahang  and 
Zftrdkhdr,  and  having  purgative  properties  like  hellebore. 
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Arwah-i-Kunjad  in  Persian ;  it  is  used  as  an  emollient,  both 
externally  and  internally, 

Sesamum  {(rija-af^ov)  is  frequently  mentioned  by  Greek  and 
Latin  authors.  Lucian  (Pise.  41)  speaks  of  a  ar)(rafjMios  irkaxovs: 
this  was  probably  similar  to  the  til  ka  laddu  of  India. 

Sesame  oil  was  an  export  from  Sind  to  Europe,  by  way  of  the 
Red  Sea,  in  the  days  of  Pliny.  In  the  Middle  Ages  the  plant 
was  known  as  Suseman  or  Sempsen,  a  corruption  of  the  Arabic 
Simsin  or  Samsim,  It  is  now  called  by  Europeans,  both  in 
India  and  Europe,  Jinjiliy  Jugeoline,  Gigeri,  Gengeii,  or  Gingelhjy 
which  appear  to  be  corruptions  of  the  word  Juljuldn.  The  oil  is 
one  of  the  most  valuable  of  Indian  vegetable  oils;  it  keeps  for 
a  long  time  without  becoming  rancid,  and  is  produced  in  large 
quantities  in  almost  every  part  of  the  Peninsula.  The  following 
mode  of  preparation  is  described  in  the  Jury  reports  of  the 
Madras  Exhibition : — "The  method  sometimes  adopted  is  that 
of  throwing  the  fresh  seeds,  without  any  cleansing  process, 
into  the  common  mill,  and  expressing  in  the  usual  way.  The 
oil  thus  becomes  mixed  with  a  large  portion  of  the  colouring 
matter  of  the  epidermis  of  the  seed,  and  is  neither  so  pleasant  to 
the  eye  nor  so  agreeable  to  the  taste  as  that  obtained  by  first 
repeatedly  washing  the  seeds  in  cold  water,  or  by  boiling  them 
for  a  short  time,  until  the  whole  of  the  reddish-brown  colour- 
ing matter  is  removed  and  the  seeds  have  become  perfectly 
white.  They  are  then  dried  in  the.  sun,  and  the  oil  expressed 
as  usual.  The  process  yields  from  40  to  44  per  cent,  of  a  very 
pale  straw-coloured  sweet-smelling  oil,  an  excellent  substitute 
for  olive  oil.'' 

Hydraulic  presses  are  now  in  use  in  the  more  civilized  parts 
of  India  for  extracting  the  oil,  but  have  as  yet  by  no  means 
superseded  the  native  oil  mill. 

Sesamum  oil  may  be  used  for  plaster-making,  but  it  takes 
more  oxide  of  lead  than  groundnut  oil,  and  does  not  make  so 
light-coloured  or  so  hard  a  plaster.  After  a  prolonged  trial  at 
the  Government  Medical  Store  Department  in  Bombay,  its  use 
was  abandoned  in  favour  of  the  latter  oil  for  the  following 


30  •  PEDALINEJE. 

reasons : — The  rolls  of  Sesame  oil  plaster  soften  in  hot  weather. 
The  plaster  has  a  disagreeable  odour.  It  darkens  in  colour 
when  kept  for  any  time.  For  liniments  and  ointments,  except 
XJng.  Hydr.  Nitratis,  it  appears  to  be  a  perfectly  satisfactory 
substitute  for  olive  oil.  F.  H.  Alcock  {Pharm.  Journ.  [3] ,  xv., 
282)  recommends  its  use  in  making  Lin.  Ammonice  B.  P.  Sesame 
or  Benne  leaves,  preferably  in  the  fresh  state,  are  much  used 
in  America  as  a  demulcent  in  disorders  of  the  bowels ;  they 
yield  an  abundant  mucilage. 

Description. — Annual,  2  to  3  feet;  leaves  opposite  or 
upper  ones  alternate,  ovate,  oblong  or  lanceolate,  the  lower  ones 
often  3-lobed,  or  3-divided,  feather-nerved  ;  at  the  base  of  the 
peduncles  are  remarkable  yellow  glands  ;  flowers  solitary  in  the 
axils,  resembling  those  of  the  fox-glove,  from  dirty  white  to 
rose-coloured,  capsule  velvetty  and  pubescent,  mucronate,  at 
first  2-celled,  afterwards  4.celled;  seeds  numerous,  without 
wings,  ovoid,  flat,  white,  brown,  or  black,  rather  smaller  than 
linseed. 

Chemical  composition. — The  following  table  shows  the  relative 
composition  of  the  brown  or  Levantine,  and  yellowish  or  Indian, 
seeds : — 

Levantine.  Indian. 

Oil 55-63  60-84 

Organic  matter 3095  35-26 

Ash 7-52  6-86 

Water 390  706 

the    albuminoids  being  equal  to  21*42   and   22*30  per  cent, 
respectively  in  the  two  varieties. 

In  the  manufacture  of  the  oil  the  seeds  are  generally 
pressed  three  times :  twice  cold  and  the  third  time  warm.  In 
Calcutta,  where  the  seeds  are  only  pressed  twice,  the  average 
yield  is — 

Ist  pressing  of  fine  oil • 36  per  cent. 

2nd      „        „  ordinary  oil 11       ,, 
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The  oil-cake  has  the  following  composition : — 

Water 8-25 

Fat  7-63 

Non-nitrogenous  matter, 40*90 

Albumenoids  containing  5'26 

per  cent,  nitrogen  32*82 

Ash  10-40     (BrannL) 

For  further  information  on  Sesame  oil  we  would  refer 
the  reader  to  Vol.  II.  of  Allen's  Commercial  Organic  Analysis, 
and  to  Brannt's  work  on  Oils  and  Fats.  The  authors  of  the 
riuirmacographia  say : — "  The  oil  is  a  mixture  of  olein,  stearin^ 
and  other  compounds  of  glycerin  with  acids  of  the  fatty  series. 
We  prepared  with  it  in  the  usual  way  a  lead  plaster,  and  treated 
the  latter  with  ether  in  order  to  remove  the  oleate  of  lead. 
The  solution  was  then  decomposed  by  sulphuretted  hydrogen 
evaporated  and  exposed  to  hyponitric  vapours.  By  this  process 
we  obtained  72*6  per  cent,  of  Elaidic  acid.  The  specimen  of 
Sesame  oil  prepared  by  ourselves,  consequently,  contained  760 
per  cent,  of  olein,  inasmuch  as  it  must  be  supposed  to  be  present 
in  the  form  of  triolein.  In  commercial  oils  the  amount  of 
olein  is  certainly  not  constant. 

*^  As  to  the  solid  part  of  the  (hI,  we  succeeded  in  removing 
fatty  acids,  freely  melting  after  repeated  crystallizations  at 
67^  C,  which  may  consist  of  stearic  acid  mixed  with  one  or 
more  of  the  allied  homologous  acids  as  palmitio  and  myristic. 
By  precipitating  with  acetate  of  magnesium,  as  proposed  by 
Heintz,  we  finally  isolated  acids  melting  at  52*5  to  63®,  62  to 
63®,  and  69*2®  C.,  which  correspond  to  myristic,  palmitic,  and 
stearic  acids. 

'^  The  small  proportion  of  solid  matter  which  separates  from 
the  oil  on  congelation  cannot  be  removed  by  pressure^  for  even 
at  many  degrees  below  the  freezing  point  it  remains  as  a  soft 
magma ;  in  this  respect  Sesame  oil  differs  from  that  of  olive. 

**  Sesame  oil  contains  an  extremely  small  quantity  of  a  suV 
stance,  perhaps  reainoid,  which  has  not  yet  been  isolated.  It 
may  be  obtained  in  solution  by  repeatedly  shaking  five  volumefi 
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of  the  oil  with  one  of  glacial  acetic  acid.  If  a  cold  mixture 
of  equal  weights  of  sulphuric  and  nitric  acids  is  added  in  like 
volume,  the  acetic  solution  acquires  a  greenish  yellow  hue. 
The  same  experiment  being  made  with  spirit  of  wine  substi- 
tuted for  acetic  acid,  the  mixture  assumes  a  blue  colour^  quickly 
changing  to  greenish  yellow.  The  oil  itself  being  gently 
shaken  with  sulphuric  and  nitric  acids  takes  a  fine  green  hue, 
as  shown  in  1852  by  Behrens,  who  at  the  same  time  pointed 
out  that  no  other  oil  exhibits  this  reaction.  It  takes  place 
even  with  the  bleached  and  perfectly  colourless  oil.  Sesame  oil 
added  to  other  oils,  if  to  a  larger  extent  than  10  per  cent.,  may 
be  recognised  by  this  test.  The  reaction  ought  to  be  observed 
with  small  quantities,  say  1  gram,  of  the  oil  and  1  gram,  of 
the  acid  mixture  previously  cooled.'* 

J.  F.  Tocher  recommends  the  use  of  hydrochloric  acid  with  a 
little  pyrogallol  for  detecting  the  presence  of  Sesame  oil ; 
14  parts  of  the  acid  and  1  part  of  pyrogallol  are  to  be  placed 
with  an  equal  proportion  of  the  oil  to  be  tested  in  a  test  tube, 
which  is  corked  and  well  shaken.  The  tube  is  then  to  be  allowed 
to  stand  for  five  minutes,  when,  the  upper  layer  of  oil  having 
been  removed  by  a  pipette,  the  acid  solution  is  boiled  for  five 
minutes.  If  Sesame  oil  is  present,  it  will  show  a  purple  colour 
when  viewed  by  transmitted  light,  and  a  blue  colour  by  reflect- 
ed light ;  the  latter  colour  is  best  observed  when  the  fluid  is 
poured  into  a  porcelain  capsule.  After  a  time  a  slight  blue 
precipitate  is  thrown  down.  Olive  oil  tested  with  this  re-agent 
afforded  a  faint  yellowish  colour,  almond,  groundnut  and  rape 
oils  no  colour,  and  cotton-seed  oil  a  very  pale  red.  An  admix- 
ture of  1  to  2  per  cent,  of  Sesame  oil  with  olive  oil  may  thus  be 
detected. 

The  substance  obtained  by  Fliickiger  on  shaking  Sesame  oil 
with  acetic  acid  has  also  been  investigated  by  Tocher ;  he  found 
it  to  be  best  obtained  by  using  7  volumes  of  acetic  acid  to  10 
volumes  of  oil.  After  removal  of  the  acid  a  brown  transparent 
gelatinous  residue  was  left,  which,  upon  agitation  with  weak 
potash  solution  and  rest  for  twelve  hours,  afforded  a  deposit, 
which;  after  being  well  washed  with  distilled  water,  was  boiled 
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with  hydrochloric  acid,  collected  on  a  filter,  thoroughly  washed 
to  free  it  from  acid,  and  dried  over  a  water  bath.  It  wa«  then 
soluble  in  alcohol  and  crystallized  on  cooling  from  its  alcoholic 
solution  in  long  needles  melting  at  117 — 118°  0.  The  needles 
were  soluble  in  benzene,  oil  of  turpentine,  bisulphide  of  carbon, 
chloroform,  and  glacial  acetic  acid,  but  insoluble  in  water,  alka- 
line solutions,  and  hydrochloric  acid.  They  were  neutral  to 
test  paper,  and  gave  no  colour  reaction  with  the  hydrochloric 
acid  and  pyrogallol  solution,  showing  that  this  reaction  is  due 
to  another  principle  in  the  oil  which  has  not  yet  been  isolated . 
{Pharm.  Journ.,  Jan.  24th,  1891.) 

Sesame  oil  extracted  by  ether  has  a  sp.  gr.  of  0*919  at  23®  C. 

Commerce. — Sesamum  is  commonly  cultivated  in  India ;  there 
are  two  varieties,  the  black-seeded  and  the  white-seeded;  the 
former  being  generally  known  as  ttl,  and  the  latter  as  tili. 
Til  ripens  rather  later  than  tili,  and  is  more  commonly  grown, 
mixed  with  high  crops,  such  as  Sorghum  vulgare,  while  tili  does 
best  when  mixed  with  cotton.  Tili  oil  is  preferred  of  the  two 
for  human  consumption.     (Duthie  and  Fuller.) 

The  quantity  of  seed  shipped  from  British  India  in  the  year 
1871-72  was  565,854  cwts.,  of  which  France  took  no  less  than 
495,414  cwts.  In  1881-82,  the  exports  from  Bombay  alone 
were  994,120  cwts.,  valued  at  Rs.  64,84,475.  France  continued 
to  take  about  4-6ths  of  the  total  exports.  Besides  this,  105,344 
gals,  of  oil,  value  Rs.  1,12,122,  were  exported  to  Eastern  ports. 
In  1884-85,  the  exports  from  the  whole  of  India  were  2,654 
thousand  cwts.,  and  in  1887-88,  137  thousand  tons,  but  in 
1888-89  the  exports  fell  to  77  thousand  tons.  This  fall  was 
probably  due  to  an  unfavourable  season.  No  statistics  of  the 
consumption  of  the  oil  in  India  are  available.  It  must  be 
enormous,  as  Sesame  oil  is  the  food  oil  of  all  who  can  afford  it. 

PEDALIUM  MUREX,  Limu 

Fig. — Burm.  FL  Ind.,  L  45,  /.  2 ;  Gdrtn.  Pruct.  t.,  t.  58 ; 
Wight  Ic,  ^.1615;  Rheede  Sort,  Mai.  x.,  72. 

Hab. — Deccan  Peninsula,  Ceylon.  The  leaves   and  fruit. 
IIL— 5 
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Vernacular, — Bara-gokhni  {Hind.,  Beng,),  Peru-nerunji 
(Tarn,),  Pedda-palleru  {Tel.),  K^ttu-nerinnii  (MaL),  Anne- 
galu-gida  {Can,),  Kadva-gokhru  (Ghiz,),  Karonta,  Ubha-gokhru, 
Malvi-gokhni  [Mar.), 

History,  Uses,  &C.»— This  plant  does  not  appear  to 
have  been  used  medicinally  by  the  ancient  Hindus,  nor  do 
we  know  of  any  Sanskrit  name  for  it.  It  is  supposed  by 
Dr.  Moodin  Sheriff  to  be  the  Farid-buti  (herb  Farfd),  the  plant 
upon  which  Shaik  Farfd-ed-d(n  Shakar  Ganj,*  a  Mahometan 
ascetic  and  poet,  sustained  life  while  he  acquired  the  everlasting 
treasure  of  knowledge  (Ganj-i-la-yaz41-i-maarif ).  The  follow- 
ing quatrain  is  attributed  to  him : — 

Sbabnist  keh  khdn-i-dil-i-ghnmnak  narikht.  t 

Rtizi  neh  keh  &bru-i-man  pkk  narikht,  || 
Yak  sharbat-i-db-i-khduh  nakhdrdam  hameh  'umr.  | 

K4n  niz  z'rah-i-dideh  bar  kh&k  narlkhb.  || 

By  night  I  am  consumed  with  grief, 

By  day  I  am  overwhelmed  with  shame. 
No  drop  of  sweet  water  passes  my  lips, 

But  it  pours  in  tears  from  my  eyes. 

P.  Murex  is  the  Caca-mullu  of  Rheede,  who  states  that  the 
powdered  leaves  are  given  in  two-drachm  doses  with  milk  and 
sugar  in  gonorrhoDa  and  gonorrhoeal  rheumatism.  The  fresh 
plant  agitated  in  water  or  milk  renders  it  gelatinous  without 
materially  altering  its  taste,  colour  or  odour.  This  thickening 
disappears  after  some  hours.  A  watery  infusion  of  this  kind 
sweetened  with  sugar  is  a  favourite  and  excellent  demulcent  in 
acute  gonorrhoea.  The  dried  fruit  is  the  Bara-gokhru  or 
**  great  Gokhru'*  of  the  shops,  and  a  decoction  of  it  is  used 
when  the  fresh  plant  is  not  obtainable.  In  the  Concan  a 
Pauahtik,    or    "  strengthening    medicine,''    is    made    of    the 

•  Shakarganj  or  "  sugar  store."     Poison  in  his  mouth  became  sugar — 

His  shrine  is  at  P&k-pattan,  or  the  Ferry  of  the  Pure;  be  died  A.  H.  66^, 
ninety-five  years  of  age.  P4k-pattan  is  in  the  Panj4b,  between  Bahwalpur 
and  Fir&zpur,  in  the  Sutlej  Valley. 
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powdered  fruit  with  ghi,  sugar,  and  spices;  it  is  taken  with 
milk. 

Dr.  Emerson  has  observed  that  the  juice  is  used  as  a  local 
appHcation  to  aphth». 

P.  Murex  must  not  be  confounded  with  the  great  Gokhru  or 
Hasak  of  Mahometan  medical  writers^  which  is  Xanthium 
Strumarium, 

European  writers  upon  Indian  drugs  bear  evidence  to  the 
correctness  of  the  native  estimate  of  the  medicinal  value  of 
Gokhru,  and  it  has  lately  been  introduced  into  European  practice 
as  a  remedy  for  nocturnal  seminal  emissions,  incontinence  of 
urine  and  impotence.  (Practitioner,  XVII.,  381.)  It  has  been 
given  in  an  infusion  of  1  oz.  of  the  fruit  to  1  pint  of  boiling 
distilled  water,  this  quantity  being  taken  daily. 

Description. — A  spreading,  low  succulent  plant  with  oval, 
dentate,  obtusely  pointed  leaves;  pedicels  axillary,  1 -flowered, 
shorter  than  the  petiole,  1  to  2,  or  more  dark-brown  glandular 
bodies  situated  near  the  axils;  flowers  yellow;  tube  of  corolla 
about  1  inch  long ;  fruit  pendulous,  about  ^  an  inch  long,  and 
i  inch  in  diameter  at  the  base,  4-angled,  with  a  straight 
spine  at  the  base  of  each  angular  ridge ;  above  the  spines  is  a 
narrow  portion  which  is  inserted  into  the  5-clawed  calyx  ; 
when  dry  the  fruit  is  corky,  it  is  divided  into  two  cells ;  the 
seeds  are  elongated,  narrow,  and  four  in  number.  The  young 
branches,  petioles,  imder-surface  of  leaves  and  immature  cap- 
sules have  a  frosted  appearance,  which  is  due  to  the  presence  of 
numerous  small,  sessile,  brilliant,  crystalline,  4  to  5 -partite 
glands.  The  substance  of  the  fruit  consists,  in  great  part,  of 
dense  fibre- vascular  tissue,  forming  a  kind  of  4-winged  nut ; 
the  corky  part  consists  of  delicate  cellular  tissue ;  when  fresh 
it  is  green  and  succulent.  The  fresh  plant  has  a  peculiar  dis- 
agreeable musky  odour.  Simple  agitation  of  the  young 
branches  in  water,  without  any  crushing,  produces  a  viscid 
mucilage  like  white  of  egg.  We  find  from  experiment  that 
the  glandular  crystalline  bodies  described  above  are  the  source 
of  the  mucilage ;   if  they  are   gently   scraped  from  the  under- 
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surface  of  the  leaf  and  mixed  with  water,  the  viscidity  is  at 
once  produced.  The  mucilage  has  a  faint  peculiar  taste,  but  is 
not  disagreeable. 

Chemical  composition, — The  fruits  contain  a  greenish-coloured 
fat,  a  small  quantity  of  resin,  and  an  alkaloid  in  the  alcoholic 
extract.  The  mucilage  separated  by  water  is  precipitated  by 
acetate  of  lead  solution  and  alcohol,  and  in  these  respects 
resembles  the  ^mucilage  of  gum  arabic.  The  ash  of  the  air- 
dried  fruit  amounts  to  5*43  per  cent. 

Martynia  diandra,  Glox,  Bat,  Rep.  bib,  *' tiger's  claw  " 

or  "devil's  claw,"  is  a  native  of  Mexico,  but  has  become  quite 
naturalized  in  India,  making  its  appearance  on  waste  ground 
during  the  rainy  season. 

The  plant  is  herbaceous,  has  large  cordate  leaves,  and  hand- 
some flowers  like  those  of  Sesame.  The  fruit  is  a  green  fleshy 
capsule  which  contains  a  hard,  black,  woody,  wrinkled  nut 
with  two  anterior  hooks,  having  something  the  appearance  of  a 
beetle.  The  natives  liken  it  to  a  scorpion,  hence  the  names 
Vinchu  and  Vichhida ;  they  suppose  it  to  have  a  curative  effect 
upon  the  sting  of  that  reptile,  the  nut  being  rubbed  down  with 
water  and  applied  to  the  injured  part.     It  is  sold  in  the  shops. 


ACANTHACEiE. 
HYGROPHILA  SPINOSA,  r.  And. 

Fig.— Wight  Ic,  t.  449;  liheede,  HorL  MaL  ii.,  L  45. 
Hab. — Throughout  India.     The  plant  and  seeds. 

Vernacular,— 'TidlmdMhiv^y  Tdlmakhana  (Hind,),  Kuliakhara 
(Beng,),  Kolista,  Kolsunda  (Mar,),  Ekharo  (Guz'),  Kulugolike, 
Kolavalike  [Can.),  Nirmulli  [Tayn.),  Nirugobbi  (Tel),  Vayai- 
chulH  (MaL), 

History,  Uses,  &C.  — This  plant  bears  the  Sanskrit  names 
of  Ikshura,  Ksljura,   Ikshugandha,  and   KokiWksha,    "having 
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eyes  like  the  Kokila,  or  Indian  Cuckoo."  The  blue  flowers  are 
used  in  the  Likholi  ceremony,  which  is  an  offering  to  Mahadeva 
of  a  lakh  each  (100,000)  of  the  five  grains  (  q^i^^  ),  and  a  lakh 
each  of  a  number  of  different  flowers.  Counting  these  occupies 
the  women  of  the  house  for  about  a  month.  As  a  medicine  the 
Hindus  consider  H.  spinosa  to  be  cooling,  diuretic,  and  strengthen- 
ing ;  the  root,  seeds,  and  ashes  of  the  plant  are  in  general  use 
and  are  prescribed  in  hepatic  obstruction  with  dropsy,  rheuma- 
tism, and  urinary  affections.  The  seeds  are  one  of  the  Pancha- 
vija,  or  "  five  seeds,"  the  others  being  those  of  Celastrus,  Fenu- 
greek, Ajwan,  and  Cumin.  There  are,  however,  several  other 
sets  of  five  seeds.  Mahometan  writers  mention  the  use  of  the 
plant  for  the  same  purposes,  and  also  its  external  application  in 
rheumatism,  but  they  notice  more  especially  the  use  of  the  seeds 
as  an  aphrodisiac  given  either  with  sugar,  milk  or  wine  in  doses 
of  from  one  to  three  dirhems.  Ainslie,  speaking  of  this  plant, 
say: — "  This  root,  which  has  got  its  Tamoolname  from  growing 
near  water,  is  supposed  to  have  virtues  similar  to  those  of  the 
Moollie-vayr  {Solanum  indicum,  Linn.)  already  mentioned.  The 
plant  is  the  BaM'Schulli  of  Rheede,  who  tells  us  that  on  the 
Malabar  Coast  a  decoction  of  the  root  is  considered  as  diuretic 
and  given  in  dropsical  cases  and  gravelish  affections ;  the  dose 
is  about  half  a  teacupful  twice  daily.  The  species  in  ques- 
tion is  a  native  of  the  Western  Coast  of  India,  whence  the 
root  is  brought  across  the  peninsula  to  the  medicine  bazars  of 
the  Camatic.  Our  article  is  called  Katu-irki  by  the  Cingalese." 
{Mat.  Ind,,H,y  p.  236.)  In  the  Pharmacopoeia  of  India  several 
European  contributors  bear  testimony  to  the  diuretic  properties 
of  the  plant,  but  no  mention  is  made  of  the  use  of  the  seeds  as 
an  aphrodisiac  and  diuretic.  In  Bombay  they  are  very  gener- 
ally used  and  are  to  be  found  in  every  druggist's  shop. 

Description.— Boots  often  biennial,  tapering,  with  numer- 
ous  rootlets;  stems  herbaceous,  ascending  or  erect,  ramous 
jointed,  a  little  flattened,  hairy,  from  2  to  3  feet  high ;  branches 
opposite,  like  the  stem,  and  also  nearly  erect ;  leaves  an  exterior, 
opposite,  sessile  pair  at  each  joint,  within  these  and  subaltemate 
with  the  spines,  several  small  ones  in  a  verticel :  all  are  linear- 
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lanceolate,  margins  often  revolute,  hairy,  almost  bristly^  sizd 
various;  spines  6  in  each  verticel,  between  the  leaves  and  flowers, 
awl-shaped,  spreading  and  a  little  recurved ;  flowers  verticelled, 
numerous,  sessile,  large,  of  a  bright  blue ;  bracts  lanceolate^ 
margins  and  outside  bristly ;  calyx  of  two  pairs  of  nearly  equal 
leaflets,  clothed  with  soft  hair ;  corol  2-lipped,  lips  nearly  equal ; 
upper  2-parted,  with  the  division  emarginate,  the  under  one 
3-parted,  with  the  division  also  emarginate,  in  the  under  a 
coloured  body  like  a  large  oblong  anther ;  filaments  connected 
at  the  base,  second  pair  larger  than  usual  in  the  genus ;  anthers 
sagittate ;  stigma  subulate,  involute,  with  a  fissure  on  the  upper 
side.  iRoxb,)  The  seeds  are  small  and  flattish,  of  irregular  form 
and  brown  colour,  the  largest  -^-^  of  an  inch  long  and  ^  broad. 
"When  placed  in  the  mouth  they  immediately  become  coated 
with  a  large  quantity  of  extremely  tenacious  mucilage,  which 
adheres  to  the  tongue  and  palate  and  is  of  rather  agreeable 
flavour. 

Microscopic  structure, — When  a  section  of  the  seed  is  placed 
under  the  microscope  with  a  drop  of  water  the  development  of 
the  mucus  may  be  observed.  It  appears  to  spring  in  filaments 
from  the  columnar  cells  of  the  testa ;  these  spread  rapidly  in 
every  direction  and  form  a  network  which  resembles  the  growth 
of  some  of  the  lower  forms  of  algae;  it  does  not  dissolve  when 
much  water  is  added. 

Chemical  composition, — The  roots  with  the  lower  portion  of 
the  stems  were  air-dried,  contused,  and  exhausted  with  80  per 
cent,  alcohol.  On  concentrating  the  tincture,  white  cauliflower- 
like masses  separated.  After  the  whole  of  the  alcohol  had  been 
evaporated  off,  the  extract,  which  had  a  very  strong  acid 
reaction,  was  mixed  with  water  and  agitated  with  petroleum 
ether,  then  with  ether,  and  finally,  after  having  been 
rendered  alkaline,  re-agitated  with  ether.  The  petroleum  ether 
solution  on  evaporation  left  a  crystalline  residue,  partly  in 
the  form  of  white  cauliflower-like  nodules,  and  a  crystalline 
deposit  on  the  sides  of  the  dish.  Examined  microscopically, 
both  the  nodules  and  the  deposit  were  seen  to  consist  of 
rod-shaped    crystals.      After    repeated    crystallization     from 
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alcohol,  and  pressing  the  crystals  between  blotting  paper,  by 
which  much  colouring  matter  and  a  trace  of  oil  was  separated, 
the  residue,  which  was  nearly  white,  possessed  the  following 
properties : — On  being  heated  between  watch-glasses  it  melted 
into  an  amber-coloured  fluid,  and  after  the  lapse  of  some  hours 
the  glasses  were  filled  with  a  white,  wool-like  sublimate.  In 
water  the  principle  was  insoluble,  and  it  was  not  acted  upon  by 
ammonia  or  dilute  sodium  hydrate.  In  concentrated  sulphuric 
acid  it  dissolved  with  a  yellow  coloration,  and  on  dilution  the 
solution  became  milky.  On  gently  heating  the  sulphuric  acid 
solution  and  then  diluting  with  water,  a  pinkish  turbid  fluid 
resulted;  when  chloroform  was  agitated  with  this  fluid  it 
became  coloured  either  pink,  violet,  greenish  or  even  blue,  the 
tint  appearing  to  depend  on  the  degree  of  heat  applied  to  the  acid 
solution  before  dilution  with  water.  The  principle  dissolved 
in  chloroform,  and  the  solution  when  agitated  with  an  equal 
volume  of  concentrated  sulphuric  acid,  failed  to  give  the  colour 
reaction  in  the  chloroform  layer  for  cholesterin,  but  the  sulphuric 
acid  stratum  exhibited  a  very  niarked  green  fluorescence. 

Evaporated  to  dryness  with  nitric  acid  a  yellow  residue  was 
left,  which,  on  the  addition  of  ammonia,  became  of  an  orange- 
yellow  colour,  but  without  any  trace  of  redness.  When  the 
solid  principle  was  evaporated  to  dryness  with  HCl  and  ferric 
chloride,  it  was  difficult  to  say  what  colour  the  residue  was. 
The  test,  however,  applied  as  described  by  C.  Forti  {8iat/,  Sperim, 
Agri.  Ital  18,  580),  by  first  dissolving  the  principle  in  chloro- 
form, adding  a  little  strong  ferric  chloride  and  concentrated 
hydrochloric  acid,  and  evaporating  to  dryness,  left  a  dark- 
coloured  residue ;  this,  when  dry  and  cold,  was  treated  with 
chloroform  and  gently  warmed,  when  a  fine  violet-coloured 
solution  was  afforded.  The  acid  ethereal  extract  contained 
yellow  colouring  matter  and  possessed  an  aromatic  odour.  The 
alkaline  ethereal  extract  contained  a  principle  which  afforded  in 
a  marked  degree  alkaloidal  reactions,  but  we  failed  to  obtain 
any  special  colour  tests. 

The  seeds  are  glutinous,  besides  being  mucilaginous.     They 
contain  4*92  per  cent,  of  nitrogen,  which  is  equivalent  to  31  14 
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per  cent,  of  albuminoids^  traces  of  an  alkaloid^  and  23  per  cent, 
of  a  yellow  fixed  oil.  The  mucilage  is  not  affected  by  ferric 
chloride,  plumbic  acetate,  or  by  two  volumes  of  alcohol. 

Commerce.  —The  seeds  are  kept  by  all  druggists.  Value  Rs.  6 
per  maund  of  37 ^  lbs.  The  root  is  an  article  of  commerce  in 
Southern  India ;  elsewhere  it  is  generally  supplied  by  the 
herbalists. 

Several  species  of  Strobilanthes  yield  stems  as  thick  as  a 
walking-stick  and  quite  straight,  which  are  used,  like  bamboos, 
in  the  construction  of  mud  walls  and  fences.  The  aromatic 
flower  spikes  of  some  of  these  plants  are  used  as  a  rustic 
medicine  by  the  natives.  The  bark  of  S,  calloms,  Nees,  with  an 
equal  quantity  of  TJndi  bark  {Calophyllum  inophyllum),  is  used 
in  Western  India  as  a  fomentation  in  tenesmus ;  the  bark-juice, 
with  an  equal  quantity  of  Maka- juice  [Eclipta  alba),  boiled  to 
one-half,  is  mixed  with  old  Sesamum  oil,  a  few  peppercorns 
and  ginger,  heated  and  applied  in  parotitis ;  equal  parts  of  the 
juice  of  the  flowers  and  of  those  of  Randia  dume forum  are  used 
as  an  application  to  bruises. 

The  flower  spikes  of  this  plant  resemble  hops  in  shape  and 
size,  and  are  covered  with  a  viscid  resinous  exudation  called  Mel, 
having  a  musky  and  resinous  odour. 

BLEPHARIS  EDULIS,  Pers. 

Fig.— Burtn.  FL  Ind.,  L  42;  Delile  Fl  ^^.,  t.  33,/  3. 
Hab.— Punjab,  Sind,  Persia.     The  seeds. 
Vernacular, — TJtanjan  (Ind,  Bazars). 

History,  Uses,  &C. — Under  the  local  name  of  Ut^njan 
and  the  Persian  name  Anjurah,  an  Acanthaceous  seed  is  sold  in 
the  Indian  bazars.  From  an  examination  of  the  capsules 
which  are  sometimes  found  mixed  with  the  seeds,  there  would 
appear  to  be  little  doubt  that  they  are  those  of  the  plant  placed 
at  the  head  of  this  article.  TJtanjan  is  a  standard  native  remedy 
and  is  universally  kept  in  the  druggists'  shops.     The  author  of 
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the  Makkzan-el'Admya  (article  Anjurah)  gives  us  the  follow- 
ing account  of  it,  from  which  it  would  appear  that  the  true 
Anjurah  is  the  Urtica  prima  of  Matthiolus  {U,  pilulifera, 
Linn.  ),*  and  that  the  seeds  now  in  use  in  India  have  somehow 
come  to  take  the  place  of  the  genuine  article.  He  says : — 
**  Anjurah  is  a  Persian  word ;  it  is  the  Kariz  of  the  Arabs^  the 
Kumah  of  Shiraz,  the  Kajit  of  the  Turks,  the  TJtanjan  of  the 
Indians,  the  TJrtikparim  of  Latin  writers,  and  the  Harkitah  of 
Gilan.  The  plant  has  numerous  serrate  leaves,  which  are  armed 
with  prickles,  the  stem  is  still  more  prickly  ;  when  it  comes  in 
contact  with  the  body  it  causes  redness,  burning,  and  itching. 
The  flowers  are  yellow.  The  seeds  smooth  and  shining,  flattened, 
of  a  brownish  colour,  larger  than  those  of  Sesamum,  and  alto- 
gether not  unlike  linseed.  They  are  the  officinal  part,  and  if 
good  should  be  heavy  and  of  a  brown  colour. '^  Medicinally 
they  are  considered  to  be  attenuant,  resolvent,  diuretic,  aphro- 
disiac, expectorant,  and  deobstruent.f 

Description.— The  Utanjan  of  the  Indian  shops  consists 
of  the  seeds  mixed  with  a  variable  proportion  of  broken  pieces 
of  the  capsule  and  a  few  entire  fruits.  The  latter  are  mitre- 
shaped,  about  y'^  of  an  inch  long  and  f^  broad,  laterally 
compressed,  sides  fun*owed,  surface  polished,  of  a  chestnut 
colour;  capsule  2-celled,  2-seeded;  seeds  heart-shaped,  flat, 
covered  with  long,  coarse  hairs ;  when  soaked  in  water  the  hairs 
disintegrate  and  produce  a  large  quantity  of  viscid  mucilage. 

Microscopic  -structure. — Each  hair  is  made  up  of  several 
columnar  cells,  each  of  which  contains  a  spiral  fibre,  which 
upon  the  solution  of  the  cell  wall  uncoils  and  imparts  an 
imusual  stringiness  to  the  mucilage. 

Chemical  composition. — The  bitter  principle  of  the  seeds  is  a 
white  crystalline  body  soluble  in  water,  amylic  and  ethylic 
alcohol,  but  insoluble  in  ether  and  petroleum  ether.     It  gives 

*  The  Roman  Nettle,  Urtica  prima,   Matth.  Yalgr.  v.  2,  469.     It  has 
brown  polished  seeds. 

t  Conf.  Dios.  iv.,  89.  vfp\  a<caXv«/»»;f,   also  Galen ;   they  recommend  it  as 
an  expectorant. 

III.- 
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a  reddish  colour  with  sulphuric  acid,  green  at  the  margin  if 
impure,  and  is  best  distinguished  by  the  fine  violet  colour  its 
solutions  impart  when  brought  into  contact  with  ferric  salts. 
With  H^SO*  and  K^CR^O^  an  agreeable  odour  of  salicjlous 
acid  is  evolved.  It  is  associated  v^ith  a  substance  which 
reduces  Pehling's  solution.  Another  white  crystalline  principle 
is  present  in  the  seeds  which  is  not  bitter,  and  does  not  give 
colour  reactions  with  sulphuric  acid  and  ferric  salts.  The 
latter  crystals  melted  on  the  surface  of  heated  mercury  at  225^. 
The  aqueous  extract  of  the  seeds  contained  much  mucilage  and 
vegetable  albumen.     The  ash  amounted  to  7*1  per  cent. 

Commerce. — TJtanjan  is  imported  into  Bombay  from  Egypt. 
Value  Rs.  1 J  per  lb.  In  Sind  and  Northern  India  it  is  collected 
locally. 

ACANTHUS   ILICIFOLIUS,  Linn. 

Fig. — Efieed^,  Hort.  Mai.  iuj  t,  48.  Holly-leaved  Acanthus 
(Eng.). 

Hab« — Sea  Coasts  of  Malabar,  Ceylon,  and  the  Sunder- 

bunds.     The  plant  and  root. 

Vernacular. — Hirkdchkanta  {Hind,,  Beng,)fM.irindi  {Mar.), 
Moranna  iOoa.),  Paina-schulli  {Mai.). 

History,  Uses,  &C. — Roxburgh  states  that  the  Sanskrit 
name  of  this  plant  is  Harikasa,  but  we  cannot  find  any  plant 
bearing  this  name  mentioned  by  Hindu  medical  writers. 

Ainslie  calls  the  plant  "  Holly-leaved  Acanthus,"  and  says 
that  Rheede  mentions  the  use  of  the  tender  shoots  and  leaves 
ground  small  and  soaked  in  water  as  an  application  to  snake- 
bites. Bontius  commends  its  expectorant  qualities.  It  is  a 
plant  in  great  request  among  the  Siamese  and  Cochin-Chinese, 
and  is  called  by  the  latter  Cay-o-ro,  who  consider  the  roots  to  be 
cordial  and  attenuant,  and  useful  in  paralysis  and  asthma. 
{Flora,  Cochin  Chin.,  Vol.  II.,  p.  375.)  In  the  Concan  a  decoc- 
tion of  the  plant  with  sugar-candy  and  cumin  is  given  in 
dyspepsia  with  acid    eructations.     In  Goa  the  leaves   which 
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abound  in  muoilage,  are  used  as  an  emollient  fomentation  in 
rheumatiflm  and  neuralgia. 

Description. — A  common  shrub  in  and  on  the  edges  of 
salt  or  brackish  lakes,  marshes,  &c.  Roots-ramous,  stems  many, 
erect ;  branches  few,  bark  smooth.;  prickllBS  stipulary,  four-fold, 
short,  but  very  sharp,.  Leaves  opposite,  short-petioled,  oblong, 
scolloped,  waved^  spinous^  dentate^  poUshed  on  both  sides, 
of  a  firm  texture,  from  four  to  six  inches  long,  and  about  two 
broad.  Spikes  generally  terminal,  sometimes  axillary,  erect. 
Flowers  solitary,  opposite,  large,  blue,  inodorous.  Capsule 
oblong,  ovate,,  smooth,  size  of  an  acorn,  2-celled,.  2-valved. 
Seeds  two  in.  each  cell,,  obliquely  cordate,  ccmipressed. 
{Roxbwgh).. 

Chemical  oon^osttian. — The-  powdered  leaves  yielded  to  ether 
a  quantity  of  fatty  matter  coloured  strongly  with  chlorophyll 
and  some  soft  resins..  Alcohol  removed  more  resin,  an  organic 
acid,  and  a  bitter  alkaloid.  The  alkaloid  gave  a  reddish-brown 
colour  with  sulphuric  acid,  and  was  precipitated  from  its 
solutions  by  the  usual  reagents,  including  the  volatile  and  fixed 
alkaties..  Some  soluble  saline  matter  was  present  in  the 
extracts  of  the  leaves,  and.  contributed  largely  to  the  16'4  per 
cent,  of  total  ash  obtained  from  the  air-dried  leavjes. 

BARUERIA  PRIONITIS,  Linn. 

Fig. — BJieedCj  KwU  Med.  ta?.,  t.  41;  Wight  Ic,  ^62  ;  Rumph. 
Herb.  AmK  t^.,  13« 

Hab. — Tropical  India;    The  plant. 

Vernacular, — ^Jhinti,  Katsareya  (Hind.)^  Kantajdti  (Beng,)^ 
Vajradanti,  Ealsunda,  PivAla-kor^nta  {Mar,\  Shemmulli,  Vara- 
muUi  {Tam.)y  Mdlu-govinda  (r(5t);,Kanta-shelio(ffw«.),  Goratige, 
Gorati»(Ca».). 

History,  Uses,  &C. — This  small  shrub  is  the  Kuranta, 
Kuruvaka  or  Kuravaka  of  the  Hindu  poets,  who  compare  its 
yellow  flowers  to  a  flash  of  lightning.     In  the  Gita  Govinda  the 
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jealous  Radha  pictures  to  herself  the  absent  Hari  binding  them 
in  the  floating  locks  of  the  Gopis.  Other  Sanskrit  names  are 
Amlana^  Pitajhinta^  Mahasaha,  and  Kuruntaka.  Though  not 
mentioned  in  the  Nighautas,  its  medicinal  properties  appear  to 
be  very  generally  known ;  it  is  the  Coktia  Veetla  of  Bheede, 
and  the  Hystrix  fi^tex  of  Rumphius. 

The  natives  apply  the  juice  of  the  leaves  to  their  feet  in  the 
rainy  season  to  harden  them,  and  thus  prevent  the  maceration 
and  cracking  of  the  sole  which  would  otherwise  occur.  Ainslie 
says  that  the  juice  of  the  leaves,  which  is  slightly  bitter  and 
acid,  is  a  favourite  medicine  of  the  Hindus  of  Lower  India  in 
those  catarrhal  affections  of  children  which  are  accompanied 
with  fever  and  much  phlegm  ;  it  is  generally  administered  in  a 
little  honey  or  sugar  and  water  in  the  quantity  of  two  table- 
spoonfuls  twice  daily.     (Materia  Indiea,  II.,  p.  376^ 

In  the  Concan  the  dried  bark  is  given  in  whooping  cough,, 
and  2  tolas  of  the  juice  of  the  fresh  bark  with  milk  in  anasarca. 
Dr.  Bidie  observes  that  it  actsas  a  diaphoretic  and  expect- 
orant. 

A  paste  is  made  of  the  root  which  is  applied  to  disperse  boils 
and  glandular  swelKngs,  and  a  medicated  oil,  made  by  boiling 
the  leaves  and  stems  with  sweet  oil  until  all  the  water  has  been 
driven  off,  is  used  as  a  cleansing  application  to  wounds. 

IDcSCription. — Stem  short,  erect;  branches  numerous, 
opposite,  erect,  round,  smooth ;  the  whole  plant  two  or  three 
feet  high.  Thorns  axillary,  generally  about  four,  straight, 
slender,  sharp.  Leaves  opposite,  decussate,  short-petioled, 
oblong,  somewhat  waved,  mucronate,  smooth.  Flowers  axillary, 
generally  solitary,  sessile,  large,  yellow.  Capsule  conical, 
2-seeded,  one  seed  in  each  cell.  Root  woody,  perennial,  with 
numerous  lateral  rigid  rootlets. 

Chemical  composition. — With  the  exception  of  the  large  amount 
of  a  neutral  and  acid  resin  soluble  in  light  petroleum  ether, 
nothing  of  special  interest  was  detected :  there  was  no  trace  of 
any  alkaloidal  principle. 
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Barleria  noctiflora,  Linn,  Dr.  Mootooswamy  says 
that  in  Tanjore  a  decoction  of  this  plant  is  a  good  adjunct  to 
and  substitute  for  human  milk. 

The  following  plant  is  classed  by  the  natives  along  with  the 
Barlerias,  of  which  B,  cristata  and  several  other  species  appear 
to  be  included  by  the  Sanskrit  names  Kunmtaka,  Kuruvaka, 
and  Artagala.  In  Hindi  Jhinti  is  a  kind  of  general  name 
for  these  plants^  and  in  Marathi  Koranta  and  Aboli. 

Crossandra    undulaefolia,  SalM.  Bot.  Mag,  2186 ; 

Wight  Ic,  t,  461 ;  Bheede,  Hort,  Mai.  ix,,  62,  is  a  native  of  the 
Deccan  Peninsula  and  Ceylon,  and  is  much  cultivated  about 
Hindu  temples  in  other  parts  of  India,  probably  on  account 
of  the  colour  of  the  flowers,  which  is  like  that  of  the  dress  of  the 
Bhikshu  or  penitent.  The  plant  bears  the  synonym  of  Priya- 
darsha,  "pleasant  to  look  at,"  and  the  flowers  are  much  worn 
by  Brahmin  women  in  the  hair.  The  capsules,  which  resemble 
grains  of  barley,  are  described  in  the  Makhzan-el-^Adwiya  under 
the  Arabic  name  of  Asaba-el-usdl  as  highly  aphrodisiac ;  they 
afford  much  amusement  to  children  from  their  peculiarity  of 
suddenly  bursting  with  a  crack  when  moistened  and  projecting 
their  seeds. 

Daedalacanthus  roseus,  r.^wrf.,  a  native  of  Western 
India,  has  tuberous,  spindle-shaped  roots,  usually  ten  in 
number,  as  thick  as  a  quill,  several  inches  in  length  and  covered 
by  a  dark-brown  bark;  leaves  elliptic,  glabrous,  scabrous 
on  the  veins  beneath ;  spikes  axillary-peduncled,  imbricated ; 
bracts  oval,  somewhat  wedge-shaped,  acute,  ciliated,  with  long 
hairs,  reticulately  veined ;  tube  of  corolla  very  long  and  slender ; 
flowers  deep  blue,  turning  bright  red  as  they  fade.  The  root 
boiled  in  milk  is  a  popular  remedy  for  leucorrhoea  ;  dose  one 
drachm.  In  the  Southern  Concan  it  is  given  to  pregnant  cattle 
to  pfomote  the  growth  of  the  foetus.  The  Marathi  name  is 
Dasamuli,  "  having  ten  roots," 

Neuracanthus    sphaerostachyus,  Dah,  Hook,  ic, 

PL,  t,  835,  is  a  native  of  Western  India.    It  is  powdered  and 
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made  into  a  paste  which  is  used  to  cure  ringworm,  and  the  roots 
are  administered  in  that  form  of  indigestion  in  which  fatty  or 
saponaceous  grape-like  masses  are  observed  in  the  stools.  They 
resemble  Serpentaria  in  appearance^  but  may  be  distinguished 
by  the  thick  covering  of  white,  silky  hairs  upon  the  root  stock. 
The  roots  have  hardly  any  taste.  The  Marathi  name  is 
Ghosvel. 

ANDROGRAPHIS  PANICULATA,  Nees. 

Fig. — Bentl.  and  Trim.,  t  197;  Wight  Ic,  t.  518;  Rheede, 
HorL  Mai,  ix.,  t,  56. 

Hab. — Throughout  India,  wild  or  cultivated.    The  herb. 

Verndcular. — Kiryat  (fftW.),  Olen-kiraita  [Mar.),  Kalmeg 
{Beng.\  Shirat-kuchchi,  Nila-vembu  {Tarn.),  Nela-vemu  {Tel.)^ 
Nila-veppa  [Mal.\  Nela-bevinagida  {Can,)y  Eliryato  {Cfuz). 

History,  Uses,  &C. — Concerning  this  plant,  Dutt 
(Hindu  Mat.  Med.,  p.  216)  states  that  there  is  some  doubt 
regarding  its  Sanskrit  name.  He  says: — "A  plant  called 
Yavatiktii,  with  synonyms  of  Mah^tikta,  Sankhini,  &c.,  is  said 
by  some  to  mean  this  herb,  but  the  term  Mahatikta,  when 
occurring  in  Sanskrit  prescriptions,  is  usually  interpreted  as 
Melia  sefnpervirens,  Sw.,*  and  YavatiktA  has  not  been  noted  by  me 
as  having  occurred  in  any  prescription,  so  that  I  am  inclined  to 
think  Andrographis  paniculata  was  not  used  in  Sanskrit  medi- 
cine. The  plant  is  well  known  in  Bengal  under  the  name  of 
Kalmeg,  and  is  the  principal  ingredient  of  a  domestic  medicine 
called  Aluij  which  is  given  to  infants  for  the  relief  of  griping, 
irregularity  of  the  bowels,  and  loss  of  appetite."  It  is  prepared 
in  the  following  manner : — Take  equal  parts  of  cumin, 
randhani  (fruit  of  Carum  Roxburghianum) ,  aniseed,  cloves, 
capsules  of  greater  cardamoms,  and  pound  them  thoroughly  with 
the  expressed  juice  of  the  leaves  of  the  Kalmeg.  The  mass  thus 
prepared  is  divided  into  small  pills  and  dried  in  the  sun.  The 
dose  is  one  pill  rubbed  down  in  human  milk. 


*  M,  Agedarachf  Lian. 
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Both  Hindu  and  Mahometan  medical  writers  would  appear 
to  have  confounded  this  drug  with  chiretta.*  According  to 
Forskahly  it  is  common  in  Arabia,  and  is  there  called  Wizr. 
{Forak.  Flor.  Aeg,  Ar.,  CII.) 

Moodin  Sheriff  points  out  that  Cara  Caniram,  the  name  given 
to  this  plant  by  Rheede,  signifies  "Black  Strychnos  ;"  he  there- 
fore thinks  it  must  be  incorrect. 

Ainslie  speaks  of  the  plant  as  having  been  brought  to  the 
southern  parts  of  the  Indian  Peninsula  from  the  Isle  of 
France. 

Fliickiger  and  Hanbury  in  their  Pkarmacographia  point  out 
that  it  has  been  wrongly  supposed  to  be  a  constituent  of  the 
famous  bitter  tincture  called  by  the  Portuguese  of  India  Droga 
amara.  In  the  Pharmaeopana  of  India  it  has  been  made  officiul, 
and  directions  for  making  a  compound  infusion  and  compound 
tincture  are  given.  Quite  recently,  under  the  name  of  Halviva, 
which  appears  to  be  a  corruption  of  the  Bengali  word  alui  or 
alvh  a  preparation  of  the  drug  has  been  advertised  in  England 
as  a  substitute  for  quinine.  The  herb  is  very  common  in  shady 
situations  as  a  w  eed  of  cultivation,  and  is  much  used  by  the  natives 
as  a  domestic  remedy  for  fever  in  combination  with  aromatics, 
especially  with  lemon-grass.  The  dose  of  the  dried  leaves  is 
about  ten  grains  combined  with  twenty  grains  of  black  pepper. 
In  the  Concan,  Kirait,  Ginger,  and  Dikamali  are  given  in  fever, 
and  the  fresh  juice  with  black  pepper,  rock  salt,  and  Asafoetida 
in  colic.  Id  the  chronic  febrile  condition  known  as  Bariktdp, 
Kirait,  Ginger,  Picrorhiza  root,  wild  dates,  and  Conessi  bark  are 
infused  and  given  with  honey  every  morning.  A.  echioides, 
Nees,  is  said  to  have  similar  medicinal  properties ;  it  is  the 
Peetumba  of  Rheede  (ix.,  46),  who  says  that  the  juice  is 
given  in  fever.  Haplanthus  VCrticiUaris,  Nees,  and 
H.  tentaculatUS,  Nees^  bear  the  name  of  Kala-kirait 
in  Western  India,  and  are  used  medicinally.  The  Hindi 
name  for  these  two  plants  is  Kastula  and  the  Marathi 
Jh&nkara, 

*  The  name  Kiryai  is  loosely  applied  to  many  bitter  drugs. 
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Description. — Annual,  1  to  3  feet;  stem  quadrangular, 
pointed,  smooth;  leaves  opposite,  on  short  petioles,  lanceolate, 
entire  upper  surface  dark-green  and  shining,  under  surface  paler 
and  finely  granular  :  they  vary  much  in  size,  but  the  larger  are 
usually  about  3  inches  in  length  and  1  inch  in  breadth  ;  calyx 
deeply  5-cleft ;  corolla  bilabiate ;  lips  linear,  reflected,  upper 
one  3-toothed,  lower  one  2-toothed ;  flowers  remote,  alternate, 
on  long  petioles,  downy,  rose-coloured,  or  white  streaked  with 
purple ;  capsules  erect,  somewhat  cylindrical ;  seeds  3  to  4  in 
each;  root  fusiform,  simple,  woody,  with  numerous  fine 
radicles. 

Chemical  composition. — According  to  the  authors  of  the 
Pharmacographia : — "  The  aqueous  infusion  of  the  herb  exhibits 
a  slight  acid  reaction  and  has  an  intensely  bitter  taste,  which 
appears  due  to  an  indifferent,  non-basic  principle,  for  the  usual 
reagents  do  not  indicate  the  presence  of  an  alkaloid.  Tannic 
acid,  on  the  other  hand,  produces  an  abundant  precipitate,  a 
compound  of  itself  with  the  bitter  principle.  The  infusion  is 
but  little  altered  by  the  salts  of  iron ;  it  contains  a  considerable 
quantity  of  chloride  of  sodium." 

Commerce. — A,  paniculata  is  not  an  article  of  commerce,  but 
the  fresh  plant  is  sold  by  the  herbalists  and   gardeners. 

JUSTICIA. 

Several  species  of  Justicia  are  reputed  to  be  medicinal  amongst 
the  peasantry. 

Justicia  Gendarussa,  Linn.^  /.,  is  the  Vedakodi  of 
Rheede  {Sort.  Mai,  ix.,  t  42),  who  says  that  the  juice  with 
mustard  is  used  as  an  emetic  in  asthma,  and  a  bath  of  the  leaves 
in  rheumatism.  According  to  Louvet,  it  is  emetic  and  very 
efficient  in  the  colic  of  children.  In  Reunion  it  is  called 
*^  Ghierit  petit  colique.^' 

Description. — In  gardens  it  Is  usually  seen  in  a  stunted 
form,  as  it  is  kept  closely  cut ;  the  young  shoots  have  a  smooth 
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green  or  purple  bark;  from  the  joints^  which  are  somewhat 
tumid,  spring  secondary  shoots.  The  leaves  are  opposite,  short- 
petioled,  lanceolar,  obtuse,  frequently  a  little  scolloped^  smooth; 
nerve  and  veins  purple,  or  green,  according  to  the  variety,  from 
3  to  6  inches  long,  and  ^  to  1  inch  broad ;  spikes  terminal^  erect; 
flowers  dirty  white,  spotted  with  purple.  The  odour  of  the 
plant  when  crushed  is  ferny,  the  taste  peculiar,  and  not  dis- 
agreeable. 

Justicia  procumbens,  Linn.    Wight,  /c,  t  1589,  a 

native  of  the  South  Deccan  and  Ceylon.  [  Vem. — Ghfiti-pitpapra 
(Mar,),  Nereipoottie  (Tarn,)'}  is  a  small  plant,  very  abundant 
in  the  rainy  season.  The  whole  herb  is  gathered  when  in  flower 
and  dried.  It  has  a  faintly  bitter  disagreeable  taste,  and  is  used 
as  a  substitute  for  Fumaria,  the  true  Pit-p£pr£.  According  to 
Ainslie  the  juice  of  the  leaves  is  squeezed  into  the  eye  in  cases  of 
ophthalmia  (II.  246). 

Description. — Stem  procumbent^  diffuse;  leaves  lanceo- 
late-elliptic or  rounded,  glabrous  or  sparingly  hairy;  spikes 
compressed,  slender  ;  calycine  segments  lanceolate^  membranous 
on  the  margin,  minutely  ciliated;  bracts  of  the  same  shape  and 
shorter  than  the  calyx ;  flowers  small,  pale  purple  ;  root  slender^ 
long,  woody,  straight,  with  numerous  slender  stems  spreading 
from  the  crown.  The  bitterness  of  the  plant  is  due  to  an 
alkaloid. 

Justicia  picta,  Roxb.  Blieede,  Sort.  Mai.  n'.,  t.  60;  Bot. 
Mag.f  t  1870,  a  well-known  garden  shrub,  is  used  medicinally 
in  the  same  manner  as  Adhaioda  VoMca.  The  variegated  variety 
is  called  'White  Adulsa,'  and  the  dark-leaved  kind  'Black 
Adulsa' ;  the  first  is,  according  to  Rumphius  (vi.^  35),  used 
potmded  with  the  milk  of  the  cocoanut  to  reduce  swellings. 
Loureiro  states  that  the  leaves  are  emollient  and  resolvent,  and 
notices  their  use  as  a  cataplasm  to  inflamed  breasts  caused  by 
obstruction  to  the  flow  of  milk. 

Justicia  Ecbolium^  now  Ecbolium  Linneanum, 

Kurt.  Wall  Pi  As.  Rar.  iiu,  1. 108;  Bot.  Mag.,  t,  1847,isafl[inall 
111.— 7 
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shrub,  the  roots  of  which  have  a  reputation  in  the  Concan  in 
jaundice  and  menorrhagia.  Bheede  {Hort.  Mai,  u.,  20)  notices 
the  use  of  the  whole  plant  in  gouty  affections  and  dysuria. 

Description. — Stems  several,  straight,  jointed,  and 
swelled  above  the  joints ;  woody  and  round  below,  quadrangular 
and  tender  above;  leaves  elliptic-oblong,  attenuated  at  both 
ends,  pubescent,  or  glabrous;  spikes  terminal,  tetragonal ;  bracts 
oval,  quite  entire,  ciliated,  mucronate,  as  long  as  the  capsule; 
ilowers  azure-coloured  ;  capsule  half  an  inch  long,  2-8ceded. 

ADHATOJDA  VASICA,  Nees. 

Fig.— Lam.  Ill,  t  12,/.  1 ;  Bot.  Mag.,  t.  861 ;  Griff.  Ic.  PI. 
As.y  t.  424 ;  Rheede  Hort.  Mai.  «?.,  t.  43.  Malabar  nut  tree  (Eng.) 

Hab. — India,  from  the  Punjab  and  Ajssam  to  Ceylon.    The 

leaves,  root,  and  flowers. 

Vernacular. — ^Ardsa,  Rds,  Bfinsa  >(  JTtwrf.),  Addlsa  (Mar,), 
Bakas  (Beng.),  Addlso,  Bdnsa  (&uz.),  Addtodai  (Tarn.),  Addas- 
aram  (Tel.),  A.ta-lotakam  (MaL),  Ad6sala,  Adusoge  (Can,). 

History,  Uses,  &C. — This  shrub  has  a  considerable  repu- 
tation all  over  India  as  an  expectorant  and  antispasmodic,  and 
is  largely  prescribed  in  consumption  and  other  chest  affections 
attended  with  cough  and  hectic  fever.  "Sanskrit  writers  call 
it  Vasaka,  Vansa,  Vrisha,  Sinha-mukhi  "lion-mouthed"  Sinha- 
pami  *^  lion-leaved,"  and  Atardeha,  Atarusha  or  Atardshaka, 
and  direct  the  fresh  juice  of  the  leaves  to  be  given  in  doses  of  one 
tol4  (180  grs.),  with  the  addition  of  honey  and  long  pepper,  in 
cough.  Dutt,  in  his  Llindu  Materia  Medica,  gives  several  com- 
pound preparations  of  the  •drug  extracted  fi*om  Sarangadhara 
and  the  Bhavaprakasa,  and  remarks  that  there  is  a  saying  that 
no  man  suffering  from  phthisis  need  despair  as  long  as  the 
Yasaka  plant  exists.  In  the  Nighantas  it  is  described  as 
removing  phlegm,  bile,  and  impurities  of  the  blood,  a  remedy  for 
asthma,  cough,  fever,  vomiting,  gonorrhasa,  leprosy,  and 
Yhthisis.  Persian  writers  upon  Indian  Materia  Medica  notice 
the  plant  under  its  Hindustani  name  of  Ardsa.    The  author  of 
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the  Makhzan-eUAdwit^  describes  it  correctly,  and  says  that  the 
wood  is  used  to  make  toothpicks  and  gunpowder.     Medicinally 
the  flowers  are  useful  in  hectic,  heat  of  blood,  and  gonorrhcea, 
the  root  in  cough ,  asthma,  febrile  disturbances,  and  gonorrhoea; 
the  fruit    is  sometimes  hung  round  the  necks  of  children  to 
keep   them   from  catching  cold.       Ainslie  states  that    '^  In 
Ceylon,  the  Malabar  nut  tree  is  said  to  grow  to  the  height  of 
fourteen  or  fifteen  feet,  and  is  there  called  Wanapala,     The 
flowers,  leaves,  and  root,  but  especially  the  first,  are  supposed  to 
possess  antispasmodic  qualities;  and  are-  prescribed  in  certain 
cases  of  asthma,  and  to  prevent  the  return  of  rigor  in  intermit- 
tent fever;  they  are  bitterish  and  sub-aromatic,  and  are  adminis- 
tered in  infusi6n.  and  electuary.     In  the  last  mentioned  form 
the  flowers  are   given  to  the   quantity  of  about  a  teaspoonful 
twice  daily/^     (Mat.  Ind,,  II.,  p.  3.)     Roxburgh  remarks  that 
the  wood  is  well  fitted  for  making  charcoal  for  gunpowder. 
Strong  testimony  in  favour  of  the  remedial  properties  of  the 
drug  was  furnished  to  the  authors  of  the  Pharmacopoeia  of  India 
by  Drs.    Jackson   and  Dutt,   who  employed   it  with  marked 
success  in   chrcmic   bronchitis,   asthma,  and  othcyr  pulmonary 
and  catarrhal   affections.     Gases  illustrative  of   its   effects   in 
catarrh,  bronchitis,  and  phthisis  have  been  published  by  Mr.  O. 
C.  Dutt.     {Indian  Annals  of  Med.  Set.,  1865,  Vol.  X.,  p.  156.) 
In  Bengal  the  leaves  are  smoked  in  asthma ;  good  evidence  of 
their  value  when  thus  used  has  been  collected  by.  Dr.  G.  Watt 
in  the  **Di€t.  of  the  JEcotiomic  Products  of  India.'*  Dr.  Watt  has 
also  brought  to  notice  the  use  of  Adhatoda  leaves  in  rice  cul- 
tivation in  the  Sutlej  Valley.     The  fresh  leaves  are  scattered 
over  recently  flooded  fields  prepared  for  the  rice  crop,   and  the 
native  cultivators  say  that  they  not  only  act  as  a  manure,  but 
also  as  a  pwson  to  kill  the  aquatic  weeds  that  otherwise  would 
injure  the  rice.    Experiments  conducted  by  us   show   that   the 
infusion  acts  upon  the  cells  of  these  plants  in  the  same  mannei: 
as  certain  chemical  reagents,  by  contracting  their  contents  and 
causing  their  disintegration ;  it  also  proves  poisonous  to  any 
animalcules,  frogs,  leeches,  &c.,  present  in  the  water ;  on  the 
Jiigher  animals  the  leaves  do  not  have  .this  effect.  . 
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Description* — A  small  tree  or  large  shrub^  flowering 
in  the  cold  season ;  trunk  straight ;  bark  pretty  smooth,  ash- 
coloured  ;  branches  sub-erect,  with  bark  like  that  of  the  trunk, 
but  smoother ;  leaves  opposite,  short  petioled)  broad  lanceolar, 
long,  taper-pointed,  smooth  on  both  sides,  about  5  to  6  inches 
l(mg  and  1^  broad;  spikes  from  the  exterior  axils,  solitary, 
long-peduncled,  the  whole  end  of  the  branchlet  forming  a  leafy 
panicle,  flower-bearing  portion  short,  and  covered  with  large 
bracts;  flowers  opposite,  large,  white,  with  small  ferruginous 
dots,  the  lower  part  of  both  lips  streaked  with  purple ;  bracts 
8-fold,  opposite,  1 -flowered,  exterior  one  of  the  three,  large, 
ovate,  obscurely  6-nerved  interior  pair  much  smaller,  end  sub- 
lanceolate,  all  are  permanent ;  calyx  5-parted  to  the  base,  divi- 
sions nearly  equal ;  corolla  ringent,  tube  short,  throat  ample, 
upper  lip  Vaulted}  emarginat^,  lower  lip  broad  and  deeply 
3-parted,  both  streaked  with  purple;  filaments  long,  resting 
under  the  vault  of  the  upper  lip;  anthers  twin.     (Roxb.) 

Chemical  composition. — The  powdered  leaves  have  a  light 
green  colour  with  a  strong  peculiar  odour  and  a  bitter  taste. 
One  of  us  has  published  the  following  report  of  a  chemical 
examination:  *' Soaked  in  water  and  then  boiled,  the  powder 
afforded  34  per  cent,  of  a  reddish-brown  extract  having  the 
characteristic  properties  of  the  leaves.  Incinerated  at  a  low  red 
heat  17  per  cent,  of  ash  was  left.  A  remarkable  alkalinity  per- 
vaded the  drug,  which  was  noticeable  in  the  cold  aqueous  infu- 
sion, in  the  distillate  obtained  by  boiling  with  water,  and  in  the 
fumes  given  off  when  burning;  the  leaves  when  smoked  in  a 
pipe  produced  no  narcotic  effect;  the  chief  result  of  the  smoking 
was  the  evolution  of  much  ammoniacal  vapour  among  other 
products  of  combustion,  and  to  the  inhalation  of  this  vapour  is 
probably  due  the  efficacy  of  the  leaves  in  the  relief  of  asthma. 
A  well-defined  alkaloid  appears  to  be  the  most  important  con- 
stituent; it  constitutes  the  bitter  principle,  and  to  all  intents 
and  purposes  is  the  active  principle.  It  occurs  in  white  trans- 
parent crystals  belonging  to  the  square  prismatic  system^with- 
out  any  odour,  bat  with  a  decidedly  bitter  taste.  It  is  soluble 
in  water  with  an  alkaline  reaction^  and  in  ether,  but  more  so  in 
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alcohol.  It  readily  forms  salts  with  sulphuric,  hydrochloric, 
nitric,  and  acetic  acids ;  these  salts  are  crystalline,  and  their 
solutions  may  be  evaporated  without  apparent  decomposition.  It 
is  precipitated  by  potaseio-mercuric  iodide,  iodine  in  potassium 
iodide,  tannin,  and  Nessler's  reagents.  A  solution  of  the  sul- 
phate, observed  in  a  Laurent's  polariscope,  possessed  a  slight 
right-handed  rotation.  Heated  on  platinum  foil  it  fused  to  a 
yellowish  and  then  to  a  fine  red  mass,  which  afterwards  black* 
ened  and  decomposed.  Distilled  with  strong  potash  it  yielded 
an  oily  body  resembling  chinoline,  together  with  ammonia  and 
other  volatile  bases.  I  propose  to  call  this  alkaloid  "  Vasicine," 
after  the  Sanskrit  name  of  the  plant.  In  a  proximate  analysis 
of  the  leaves,  petroleum  ether  was  first  used  to  remove  the 
volatile  oil,  or  stearopten,  which  formed  one  of  the  odorous 
principles.  Ether  was  then  employed  to  extract  chlorophyll, 
wax,  resins,  and  a  small  quantity  of  alkaloid.  The  alcoholic 
extract  was  the  most  interesting,  as  it  contained  most  of  the 
alkaloid  in  neutral  combination  with  an  organic  acid.  This 
extract  was  of  a  reddish  colour  when  concentrated,  and  some  soft 
resin  was  separated  by  treatment  with  water;  the  aqueous  solu- 
tion evaporated  spontaneously  fell  into  a  mass  of  crystals  exhi- 
biting right-angled  ramifications.  On  adding  neutral  acetate 
of  lead  to  some  of  the  solution,  nearly  all  the  colouring  matter 
was  removed  as  an  orange  precipitate,  and  an  almost  pure  solu- 
tion of  the  acetate  of  the  alkaloid  was  left  in  the  filtrate. 

The  organic  acid^  presumably  the  colouring  agent  of  the 
leaves,  when  liberated  fronh  its  lead  salt  by  sulphuretted  hy- 
drogen, had  an  acid  reaction,  was  soluble  in  water  and  spirit, 
and  gave  a  dark  olive-green  colour  with  ferric  chloride.  The 
colouring  matter  was  intensified  by  the  addition  of  the  fixed  and 
volatile  alkalies,  and  was  not  immediately  precipitated  by  the 
mineral  acids.  Its  lead  salt  after  gentle  ignition  left  28*3  per 
cent,  of  oxide.  I  would  suggest  for  this  organic  body  the  name 
of  '^Adhatodic  Acid/*  after  the  South  Indian  name  of  the  plant. 
The  occurrence  of  this  organic  acid  and  the  alkaloid  in  the 
aqueous  solution  of  the  alcoholic  extract  would  indicate  their 
natural  existence  in  a  state  of  combination,  so  that  adhatodate 


54  ACANTHACE^. 

of  vasicine  has  scientific  claims  to  be  regarded  as  the  active 
principle  of  the  leaves  of  A.  Vasica*  The  analysis  of  the  leaves 
reveals  certain  principles  resembling  those  found  in  tobacco,  as, 
for  instance,  an  odorous  volatile  principle,  an  alkaloid,  but  not 
volatile  like  nicotine,  one  or  more  organic  acids,  sugar,  mucilage, 
and  a  large  percentage  of  mineral  salts.  The  leaves  of 
Adhatoda  submitted  to  dry  distillation  evolved  substances  similar 
to  tobacco  under  the  same  conditions.  At  first  water  condensed, 
and  an  intolerable  odour  arose  from  a  yellow  oily  liquid  which 
followed.  Then  a  brown  oily  substance  came  over,  associated 
with  the  pungent  vapour  of  ammonia  ;  and  finally  a  thick  brown 
semi-crystalline  solid  was  driven  from  the  retort  to  the  con- 
denser. These  products  were  all  strongly  alkaline.  The  follow- 
ing table  gives  the  results  of  the  proximate  analysis  of  the 
leaves: — 

Volatile  odorous  principle    0*20 

Chlorophyll,  fat,  resins,  and  alkaloid  ex-  )    ^.^^ 
tracted  by  ether   J 

Adhatodate  of  vasicine,  resin,  and  sugar*)  lo.;:/) 
extracted  by  alcohol J 

Gum  3-87 

Colouring  matter,  precipitated  by  lead  ...       4'83 

Other  organic  matters  and  salts  extracted  )  ia  oq 
by  water   /  ^^'^^ 

Extracted  by  soda  solution 472 

Residue  organic   40*71 

„       inorganic • 9*59 

Moisture  and  loss 10*00 

100-00 
The  ash  was  constituted  as  follows  : — 

Soluble  in  water  23*38 

Soluble  in  acid 75*12 

Besidue  1*50 

100-00 

The    portion  soluble  in  water  was  alkaline,  and   contained 
chlorides  and  sulphates.     {Ffiami,  Jour,^  April  7th,  1888.) 


ACANTHACEM  55 

Commerce. — The    dried  jBowering  branches  are  sold  in  the 
shops.    Value,  Bs.  3^  per  mannd  of  37^  lbs. 

RHINACANTHUS  COMMUNIS,  Nees. 

Fig, — Bot,  Mag.,  t.  325 ;  Rheede^  Hort.  Mai.  ix,,  t.  69. 

Hab. — Deccan  Peninsula,  Ceylon.  Cultivated  throughout 
India.     The  leaves  and  root. 

Vernacular. — Palak-juhi  (Hind,),  Joi-pani  {Beng,),  Gajkami 
{Mar.),  Naga-malli  (Tarn.),  Ndgamalle  (Tel),  Puzhuk-kolli, 
Pushpa-kedal  {Mai.),  Niga-mallige  {Can.),  Gaehkaran  {Ouz.). 

History,  Uses,  &C. — Indian  works  on  Materia  Mediea 
give  various  prescriptions  for  the  use  of  the  juice  of  the  leaves, 
and  the  root  bark  of  this  plant  as  a  remedy  for  the  affection 
of  the  skin  known  to  Europeans  in  India  as  Dhobie's  itch, 
Malabar  itch,  &c.  {Tinea  circinata  tropica.)  Whichever  part 
of  the  plant  may  be  used,  it  is  directed  to  be  made  into  a  paste 
with  lime  juice  or  with  aromatics^  and  applied  for  several  suc- 
cessive days  to  the  affected  place.  Native  testimony  in  favour  of 
its  efficacy  is  very  strong.  (Confer.  Makhzan-eUAdwiya,  article 
'^Palak'Juhi.")  Ainslie,  speaking  of  the  Justicia  nasuta,  Linn., 
says: — "This  root  fresh,  when  bruised  and  mixed  with  lime 
juice,  is  considered  as  a  sovereign  application  for  ringworms 
and  other  cutaneous  affections ;  the  leaves  are  also  employed 
for  the  same  purposes.  The  plant  is  the  PulcoUt,  also  Peelcolli, 
of  the  Hort  Mai.  (IX.,  p..  135,  t.  69).  I  have  taken  the  liberty 
of  giving  it  the  English  name  of  Nagamullie,  by  which  it  is 
imiversally  known  in  Lower  India.'*  {Mat,  Ind.,  II.,  p.  216.) 
Roxburgh  in  his  Flora  Indica  (I.,  p.  121)  states  that  be- 
sides its  use  as  a  remedy  for  ringworm,  milk  boiled  on  the 
roots  is  reckoned  by  the  Indian  physicians  aphrodisiacal ;  the 
roots,  he  also  says,  are  used  for  the  bite  of  poisonous  snakes, 
hence  the  Telinga  and  Tamul  name  Naga-mtdli,  or  Jasmine  of 
the  Cobra-di-capello.  It.  communis  is  very  common  in  gardens 
and  grows  wild  upon  the  Western  Ghauts.  Roxburgh  gives 
Ydthikapami  as  the  Sanskrit  name,  but  this  name  is  applied  by 
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Hindu  writers  to  a  kind  of  Jasmine.  Latterly,  under  the  name 
of  Tong-pang^chong,  Rhinacanthus  has  found  considerable  favour 
in  Europe  as  a  remedy  for  chronic  eczema  and  some  other  skin 
affections  of  a  similar  character.  An  extract  of  the  plant 
appears  to  be  the  best  preparation. 

Description. — A  thin  shrub,  about  5  feet  in  height. 
Boot  woody,  ramous  ;  stems  many,  erect,  ramous,  the  old  woody 
parts  round,  and  covered  with  pretty  smooth,  ash-coloured  bark, 
the  tender  branches  and  young  shoots  jointed,  smooth,  and 
obscurely  G-sided ;  leaves  opposite,  petioled,  broad-lanceolate, 
point  obtuse,  above  smooth,  below  a  little  downy,  entire,  from 
2  to  4  inches  long  and  from  1  to  2  broad ;  panicles  corymbiform, 
axillary,  and  terminal,  always  3-clef t,  as  also  the  sub-divisions ; 
peduncles  and  pedicels  short,  round,  a  little  downy ;  bracts 
minute  ;  flowers  small,  white ;  corol  with  a  long,  slender  com- 
pressed tube,  under  lip  broad,  3-cleft,  upper  lip  erect,  linear 
sides  reflected,  apex  bifid ;  nectary,  a  fleshy  ring  surrounding 
the  base  of  the  germ;  finthers  without  the  tube,  twin.  (Roxb.) 
The  leaves  when  chewed  have  a  pungent  taste  something  like 
cassia  bark ;  their  odour  when  crushed  is  disagreeable. 

Chemical  composition. — Liborius  has  analysed  the  root  in  the 
Dorpat  Laboratory,  finding  in  it  13*51  per  cent,  of  ash  and  ]'87 
per  cent,  of  Rhitmcanthin,  a  quinone-like  body,  besides  the 
ordinary  constituents  of  plants. 

Rhinacanthin  is  a  dull  cherry-red  resinous  substance,  which 
contains  no  nitrogen,  and  does  not  reduce  copper  solution.  It 
seems  to  be  related  to  chrysophanic  and  frangulic  acids.  Two 
ultimate  analyses  gave  a  mean  of  carbon  67*65  per  cent.,  hydro- 
gen 7'36  per  cent.  The  formula  C'*H"0*  corresponds  with 
67*20  C  and  7*20  H.  Its  presence  in  the  plant  is  said  to  be 
limited  to  certain  intercellular  spaces  occurring  in  the  bark, 
the  cellular  tissue  of  this  part  appearing  to  be  filled  with  an 
intensely  red  substance,  supposed  to  consist  of  a  compound  of 
rhinacanthin  with  an  alkali.  It  is  obtained  by  exhaustion  of  the 
powdered  root  fibres  with  absolute  alcohol.  Rhinacanthin  has 
the  peculiarity  of  forming  with  bases  beautiful  red  compounds 
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that  are  easily  decomposed  by  certain  neutral  solvents,  such  at 
petroleum  spirit,  which  dissolves  the  rhinacanthin  and  assumes 
a  yellow  colour.  {Pharm.  ZeitcL  f.  RussL,  Feb.  1881;  Teat- 
Book  of  P  harm,,  1881,  p.  197.) 


VERBENACE.^. 
LIPPIA  NODIFLORA,  Bich. 

Fig.— Wight  III.,  L  173  b.fig.  2,  and  Ic.,L  U6S];  Sibth.  Fl. 
G)\,  i,  553;  Lam,  III.,  f.  17. 

Hab.— Throughout  India  and  Ceylon.     The  herb. 

FmiacM/ar.— Bukkan  (Hind,),  Bhui-okra  (Beng.),  Ratolia, 
Vakkan  (Mar,),  Ratavalio  [Guz,),  Poddtalai  (Ta^n.),  Bokenaku 
(TV/.). 

History,  Uses,  &C.— According  to  Ainslie,  the  Sanskrit 
name  is  Vasira,  but  the  Nighantas  do  not  mention  any  plaut 
bearing  this  name,  ^raftr,  with  the  synonym  of  Vasuka  occurs, 
however,  in  Sanskrit  literature,  as  the  name  of  a  plant,  i. 
nodijlora  is  considered  by  the  Hindus  to  be  febrifuge  and 
diuretic,  and  is  administered  in  gonorrhoea  combined  with 
cumin  seed.  Locally  it  is  applied  in  the  form  of  paste  to 
promote  suppuration.  The  author  of  the  Makhzan-eUAdmya 
describes  it  under  the  name  of  Bukkan  as  hot  and  dry ;  he  states 
that  an  infusion  is  useful  in  the  febrile  stage  of  colds,  and 
that  it  is  diuretic  and  useful  in  lithiasis.  A  poultice  composed 
of  the  fresh  plant  is  a  good  maturant  for  boils. 

Ainslie  has  the  following  notice  of  it :  "  The  tender  stalks 
and  leaves,  which  are  in  asUght  degree  bitter,  the  native  practi- 
tioners  prescribe,  when  toasted,  in  infusion,  in  cases  of  children's 
indigestions,  to  the  extent  of  two  ounces  twice  daily ;  it  is  also 
sometimes  ordered  as  a  drink  for  women  after  lying-in.  Th« 
plant  is  a  native  of  Southern  Italy  and  Sicily,  as  well  as  India, 
and  has  at  different  times  had  very  different  appellations  bestowed 
III.— 8 
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on  it,  it  being  the  Blairia  nodiflora  of  Gaertner,  the  Zapania 
yiodiflora  of  Lamarck,  and  the  Vervena  capitata  of  For- 
skahl.  The  stem  is  herbaceous,  creeping,  from  3  inches  to  a 
foot  in  length,  sub-divided,  rounded,  marked  with  lines,  and 
smooth.  The  spike  is  terminating,  roundish,  composed  of  small 
whitish  or  rose-coloured  flowers;  it  has  two  seeds,  roundish, 
flatter  on  one  side  than  the  other."  (Materia  Indica,  Vol.  II., 
p.  313.) 

VERBENA  OFFICINALIS,  Linn, 

Vig.^Hayne  PL  Off.  5,  L  42;  Sweet  Bnt.    Fl.    Gard,   uL, 
t.  202.     Vervain  {Eng,),  Verveine,  Herbe  sacrfe  (Pf'-)- 

Hab, — Himalaya,  Bengal  Plain,  and  Persia.     The  herb. 

Vernacular. — Pamdkh  [Hind,),   F^ristariun     or  Baristariun 
(Ind.  Bazars), 

History,  Uses,  &C, — Vervain  is  the  fcfpivrtpt^v  or 
ir€piaT€piow  of  the  Greeks;  the  word  signifies  "a  dovecote,'*  and 
the  plant  was  so  named  because  doyes  were  supposed  to  be 
particularly  fond  of  it.  It  was  also  called  Itpofiardvri  or  "holy 
wort,  *'  because  it  was  used  in  sacrifices,  purifications,  and  as  an 
amulet.  Dioscorides  states  that  the  leaves  of  the  Verbena 
have  a  reputation  as  a  local  sedative  and  vulnerary.  Pliny 
(25,69)  says: — "Among  the  Bomans  there  is  no  plant  that 
enjoys  a  more  extended  renown  than  Sierabotane^  known  to 
some  persons  as  Peristerion,  and  among  us  more  generally  as 
Verbenaca.  It  is  this  plant  that  we  have  already  mentioned 
(22,  3)  as  being  borne  in  the  hands  of  envoys  when  treating 
with  the  enemy,  with  this  that  the  temple  of  Jupiter  is  cleansed, 
with  this  that  houses  are  purified  and  due  expiation  made. 
There  are  two  varieties  of  it :  the  one,  that  is  thickly  covered 
with  leaves  (V,  mpina)  is  thought  to  be  the  female  plant ;  that 
with  fewer  leaves  (  V.  officiruilis),  the  male."  Pliny  then  notices 
the  ridiculous  superstitions  of  the  Magi  in  reference  to  the 
plant,   and   remarks  that  the  plant  bruised  in  wine  is  used  as 
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a  remedy  for  the  stings  of  serpents.  De  Gubernatis  states 
that  Verbena  was  held  in  much  the  same  estimation  among  the 
Romftns  as  Kusa  grass  and  the  Tulasi  plant  among  the  Hindus. 
It  bore  numerous  synonyms,  such  as  Tears  of  Isis,  Tears  of 
Juno,  Mercury's  Blood,  Demetria,  Cerealis,  &c.  In  the  Middle 
Ages  Verbena  was  held  in  high  estimation  by  the  Christian 
priesthood.  Pipemo  (De  Magicis  Affectibtis,  Napoli,  1635) 
states,  on  the  authority  of  Savonarola,  that  **  Verbena  manducata 
non  permittit  per  septem  dies  coitum  "  It  was  considered 
to  be  a  purifying  herb  which  enforced  chastity.  In  Sicily 
it  is  used  as  a  charm  to  cure  diseases  at  the  present  day  along 
with  fennel.  The  following  is  the  prayer  used  in  curing 
polypus  with  it: — 

Zittu,  Lucia,  non  lacrimari, 

Scinni  ni  hi  me  ortu  (come  into  ray  garden] 

Scippa  pampini  di  brivina  e  Onocchiu 

(Gather  the  leaves  of  Verbejia  and  fennel) 

Gcu  li  to  mano  la  chiantasti  (tbou  hast  planted  it), 

Gcu  li  to  pedi  la  scarpisast  (thou  bast  trodden  upon  it) ; 

La  testa  di  In  purpn  (polypus)  oci  scacciasti, 

S'iddu  h  sanga  sfissira  (will  melt  away) 

S'iddu  e  purpu  a  mori  va. 

The  exopciser  then  makes  three  signs  of  the  cross  on  the 
polypus  with  a  clove  of  garlic.  In  some  parts  of  Piedmont 
the  people  believe  that  rubbing  the  palm  of  the  hand  at  sunset 
with  Verbena  will  ensure  the  goodwill  of  the  first  person  whose 
hand  they  grasp. 

In  England  Vervain  (ferfaen)  was  used  by  the  Druids  .in 
their  sacred  rites,  and  was  gathered  by  them  with  much  the 
same  ceremonies  as  the  mistletoe.  In  Egypt  it  was  sacred  to 
Isis.  In  Europe  it  has  been  extolled  as  a  remedy  for  most 
diseases,  but  is  now  generally  considered  to  have  only  slighc 
febrifuge  and  astringent  properties.  Quite  recently  G.  Kicci 
(Lo  Spen^nentcdet  1890,  Vol.  LXVI.,  p.  483)  has  again  drawn 
attention  to  the  plant,  which  he  states  has  febrifuge  properties. 
The  root  is  still  sometimes  worn  as  a  necklace  against  the  king's 
evil  by  the  peasantry. 
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Mahometan  physicians  describe  Verbena  under  the  Arabic 
nameof  Rai-el-ham6m(j«U«Mj^j  )  or  as  Fdristariun  or  Bdris- 
tariun  corruptions  of  the  Greek  frcpicn-cpiov.  They  state  that  it 
is  tonic  and  astringent,  useful  in  paralysis  and  amenorrhoea, 
and  that  a  plaster  of  the  leaves  promotes  the  healing  of  wounds. 
An  ointment  is  recommended  for  swellings  of  the  womb,  and  a 
vinegar  in  skin  diseases.  In  Persia  it  is  called  Grao-mashang 
and  Div-mashang  "fairies  pea."  According  to  Stewart,  it  is 
used  as  a  tonic  and  febrifuge  in  the  Punjab.  In  Cochin-China 
it  is  known  as  Co-roi-nf/ua,  and  is  considered  useful  in  nervous 
complaints  and  as  a  deobstruent  in  dropsy.  (LoureirOy  Floi\ 
Cock.  Chin.  <•.,  p.  27.) 

Callicarpa    lanata,  Lwn.,  Bedd.  Anal  PL  21,/.  6; 

Tf^rjht  III.,  L  173  b,  f.  5,  and  Ic,  t  1480;  Wwede,  HorL  MaL 
iv.y  t,  60,  is  a  tree  of  the  Deccan  Peninsula,  the  Circars,  and 
Ceylon,  which,  though  not  noticed  by  Sanskrit  medical  writera, 
has  a  popular  reputation  on  account  of  its  mucilaginous  and 
emollient  properties.  It  is  also  subaromatic  and  bitter.  Rheede 
states  that  the  leaves  boiled  in  milk  are  used  as  a  wash  for 
aphtha)  of  the  mouth,  and  that  the  bark  and  root  boiled  in 
water  yield  a  decoction  which  is  used  to  lessen  febrile  heat  and 
remove  hepatic  obstruction  and  herpetic  eruptions.  Ainslie 
records  the  use  of  the  plant  as  an  emollient  by  the  Javanese  and 
as  a  diuretic  by  the  Malays.  Dr.  G.  Watt  {DicL  Econ,  Prod. 
Jnd.)  on  the  authority  of  Dr.  Trimen,  states  that  the  leaves, 
roots,  and  bark  are  used  by  the  natives  of  Ceylon  in  skin  diseases. 
C.  la):ata  is  from  20  to  40  feet  in  height,  the  young  branches  are 
cinnamoneous,  shaggy  and  woolly,  the  leaves  4  to  8  inches  long, 
ovate  lanceolate,  stellately  tomentose  beneath  ;  if  the  tomentum  is 
removed,  numerous  oil  glands  are  visible.  Both  leaves  and  bark 
are  ft  intly  aromatic  and  bitterish ,  and  afford  much  mucilage  when 
boilel.  The  vernacular  names  are  Bastra  (Hind,),  Masandari 
(Bew;.),  Koat-komal  (Tarn.),  Iswar,  Moras,  Fondi-karavati 
(Ma7.),  Tondi-tcragam  {Xfal.).  Rheede  states  that  the 
Portiguese  call  the  plant  Folhm  da  raspa  Macho,  and  the 
Dutch  Groot   Biji/'bla^l. 
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TECTONA  GRANDIS,  Linn./. 

Fig.— Soxb.  Cor.  PL  1,  10,  ^.  6;  Brand  For.  Fl.,  354, 
t  44;  Bedd.  Fl.  8ylv.,  t.  250;  BJieede  Hort.  Mai  ix.,  t.  27. 
Teak  tree  (Eng.). 

Hab. — 'W.  Deccan  Peninsula,  Central  India,  Burraah. 
The  wood,  fruit,  and  tar. 

Vernacular.— Sagdn  (Hind.),  Segun  (Deng.),  S^g,  Sagw^n 
(Mar.),  Tekku-maram  {Tam.),  Teku-mdnu  (Tel.),  Tegu  (Can.), 
Sagacli  {Ghitz.). 

History,  Uses,    &C.— The    teak   tree   is   the  Sdka   of 

Sanskrit  writers  and  the  Saj  of  Arabic  and  Persian  books  on 

Indian  Materia  Medica.     The  natives  recommend  a  plaster  of 

the  powdered  wood  in  bilious  headaches  and  for  the  dispersion 

of  inflammatory  swellings ;  taken  internally  in  doses  of  90  to 

200  grains  it  is  said  to  be  beneficial  in  dyspepsia  with  burning 

pain  in  the  stomach  arising  from  an  overflow  of  bile,  also  as  a 

vermifuge.     The   charred   wood    quenched  in    Poppy  juice* 

and  reduced  to  a  smooth  paste  is  applied  to  swellings  of    the 

eyelids,  and  is  thought  to  strengthen  the  sight.     The  bark  is 

used  as  an  astringent,  and  the  oil  of  the  nuts,  which  is  thick 

and  has  an   agreeable   odour,    is   used  for   making  the  hair 

grow  and  removing  itchiness  of  the  skin.     ( MaJchzan-el-Adtciya, 

article  "Sdj.")     Rbeede  states  that  from  the  young  leaves  a 

purple  dye  is  prepared.     This  colour  is  due  to  the  reaction  of 

alkalies  upon  a  crimson  body,  soluble  in  ether,  which  is  contained 

in  the  leaves ;  it  forms  soluble  compounds  with  lead  and  barj'^ta, 

Endlicher  states  that  the  flowers  are  diuretic ;  this  is  confirmed 

by  Gibson,  who  says  that  the  seeds  have  a  similar  property ;  in 

two  cases  he  saw  marked  diuresis  foUow  the  application  of  an 

epithem  of  the  bruised  fruit  to  the  pubes.     In  the  Pharfnacopceia 

•  The  word  used  in  the  Makhzan  is  Mimitha,  an  Arabic  name  for  the 
Argemone  of  the  Greeks  and  Romans.  Two  kindsof  M^mitha  are  described 
by  Arabic  and  Persian  writers— one  with  red  flowers,  the  other  with  yellow. 
(Oonf.  Dios.  ii.,  168,  169.)  In  India  Argemone  memeana  is  ifted  for 
Himitha. 
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of  India  a  paste  made  from  the  powdered  wood  is  said  to  allay 
the  pain  and  inflammation  caused  by  handling  the  Burmese 
black  varnish  which  is  obtained  from  Melanorrhcea  usitatissima. 
Col.  Bumey  {Jaum.  Aaiat,  Soc.  of  Bengal,  Vol.  I.,  p.  170)  has 
published  some  interesting  remarks  on  its  use.  A  tar  is 
extracted  from  the  wood,  which  is  used  as  an  application  to  the 
sores  of  draught  cattle  to  prevent  maggots  breeding.  As  a  rule 
white  ants  will  not  touch  teak  wood,  and  the  use  of  teak  wood 
tar  has  been  suggested  as  a  remedy  against  these  destructive 
pests.  The  wood  is  also  not  easily  affected  when  exposed  to 
damp  weather,  and  baskets  for  holding  orchids  are  commonly 
made  of  teak  in  Burmah  ;  while  orchids  are  also  preferably 
mounted  on  teak  blocks. 

At  a  meeting  of  the  Nilgiri  Natural  History  Society  in  1 887, 
Mr.  Lawson  showed  a  specimen  of  a  whitish  mineral  substance 
found  in  a  teak  tree  growing  in  the  Government  Plantation  at 
Nilambur.  This  peculiar  secretion  is  not  altogether  unknown 
to  officers  in  the  Forest  Department,  and  its  composition  has  on 
more  than  one  occasion  been  investigated  by  chemists. 

In  1870  the  fact  of  calcareous  masses  occurring  in  timber 
was  brought  to  the  notice  of  the  Asiatic  Society  of  Bengal  by 
Mr.  B.  V.  Stoney,  who  stated  (vide  P.  A.  S.  B.,  May  1870, 
p.  135)  that  many  trees  in  Orissa  had  pieces  of  limestone  or  cal- 
careous tufa  in  their  fissures,  but  principally  Asan  {Terminali^ 
tomentosa,  W.  and  A.),  Swarm  (Zizt/phus  rugosa,  Lam.),  Sissu 
( Dalbergia  Sissu,  Boxb.),  and  Abnus  (Diospyros  melanoxt/lon, 
Boxb.). 

In  1880  Mr.  V.  Ball,  in  making  a  geological  survey  in  the 
Central  Provinces,  met  with  this  concretion,  and  thus  alludes  to 
it  in  his  '*  Jungle  Life  in  India  " ;  "  Some  white  marks  on  the  cut 
stumps  of  an  Asan  tree  caught  my  eye,  and  these  on  examina- 
tion proved  to  be  sections  or  laminae  of  calcareous  matter  which 
alternated  with  the  ordinary  rings  of  woody  growth.  The  rocks 
about  were  gneisses  and  schists,  and  I  could  discover  nothing  in 
the  soil  to  account  for  the  peculiarity.  In  some  cases  irregularly 
shaped  pieces  seven  inches  long  by  two  inches  thick    were 
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met  in  the  trunks  at  a  height  of  about  six  feet  from  the  ground. 
By  the  natives  the  lime  is  burnt  and  used  for  chewing  with /9an. 
On  examination  it  was  foimd  there  was  no  structure  in  these 
masses,  which  would  justify  a  conclusion  that  they  had  been 
formed  by  insects.  Some  included  portions  of  decayed  wood 
and  seemed  to  be  cemented  together  by  the  lime." 

.  Major-General  Morgan,  late  Deputy  Conservator  of  Forests, 
Madras^  speaks  of  it  in  the  following  terms  in  his  "  Forestry  of 
Smdhern  Lidia  "  ;  "  It  is  a  curious  fact  that  in  the  Wynaad 
though  there  is  no  free  lime  in  the  soil,  yet  Teak  ( Tectona  gran- 
du)  and  Blackwood  (^Dalhergia  lati/olia),  if  wounded  near  the 
ground,  contrive  to  absorb  large  quantities  of  lime.  It  may  be 
seen  encrusting  the  tree  on  the  surface  as  far  as  four  feet  in 
height,  from  three  inches  to  a  foot  in  width,  and  two  or  three 
inches  in  thickness-  The  lime  is  so  hard  that  it  destroys  cir- 
cular saws,  and  the  Carumburs  use  it  for  chewing  with  betel." 

Desciiption. — Trunk  erect,  growing  to  an  immense  size; 
bark  ash-coloured  and  scaly ;  branches  numerous,  spreading ; 
young  shoots  4-sided,  sides  channelled ;  leaves  opposite,  petioled, 
spreading,  oval,  a  little  scalloped,  above  scabrous,  below  covered 
with  whitish  rather  soft  down,  they  are  larger  at  a  distance 
from  the  flowers,  and  on  young  trees,  viz.,  from  12  to  24  inchog 
long  and  from  8  to  16  broad;  petioles  short,  thick,  laterally 
compressed;  panicles  terminal,  very  large,  cross-armed,  divisions 
di  chotomous,  with  a  sessile  fertile  flower  in  each  cleft,  the  whole 
covered  with  a  hoary,  farinaceous  substance;  peduncles  common, 
quadrangular,  sides  deeply  channelled,  angles  obtuse;  bracts 
opposite,  lanceolate,  two  at  each  sub-division;  flowers  smaU, 
white,  very  numerous;  calyx  and  corolla  oftener  six  than  five 
cleft ;  nectary  very  small,  frequently  wanting,  stamens  often 
six ;  germ  superior,  round,  hairy,  4-celled,  with  one  ovule  in 
each  attached  to  the  axis;  stigma  2-oIeft, divided, obtuse,  spread- 
ing; drupe  within  the  enlarged,  inflated,  dry  calyx  obtusely 
4-sided,  woolly,  spongy  dry ;  nut  exceedingly  hard,  4-celIed. 
(Baxb.)  The  wood  has  a  peculiar  aromatic  odour.  The  tar 
obtained  from  it  is  black  and  opaque  when  properly  made,  but 
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when  prepared  from  partly  dried  wood  it  is  mixed  with  the  sap 
and  forms  a  greyish  brown  emulsion.  The  seeds  are  of  the 
size  and  shape  of  Sesamum  seeds ;  they  are  very  oily,  but  the 
difficulty  of  extracting  them  from  the  nuts  would  make  the  oil 
very  expensive  ;  it  is  a  bland^  fatty  oil,  free  from  any  peculiar 
odour. 

Chemwal  composition, — Abel  in  1854  showed  that  the  wood  of 
teak  frequently  exhibits  cracks  and  cavities  of  considerable 
extent  lined  with  a  whit«  crystalline  deposit  consisting  chiefly 
of  hydrocalcic  orthophosphate,  Ca  H  PO*,  11*0,  with  about  114 
per  cent,  ammonio-magnesium  phosphate.  {Chem.So^'.  Q^,  J.  xv,, 
91.) 

This  white  deposit  in  the  wood  of  teak  has  also  been  examined 
by  Thorns,  who  found  it  to  consist  of  monocalcic  orthophosphate 
Ca  H  PO*  [Landw,  Versucfis,  St,  xxii.,  68;  xxiii.,  413.)  More 
recently  still  Professor  Judd  has  found  in  teak  a  specimen  of 
crystalline  apatite,  a  well-known  mineral  containing  a  large 
proportion  of  calcium  phosphate. 

''  The  formation  of  this  deposit  indicates  that  the  wood  itself 
must  contain  a  considerable  quantity  of  phosphoric  acid,  and 
the  analysis  shows  this  is  really  the  case,  as  the  ash  of  teak  wood 
is  composed  a«  follows : — 

CaO  MgO  FeO  K«0   Na*0   SiO*   SO*  P«0*   CO'    CI 
31-35  9-74   0-80   147    0-04  24-98  2*22  29*69  O'Ol  0-01 

The  percentage  of  carbon  and  hydrogen  are  higher  than  in 
most  woods,  and  this,  together  with  the  richness  in  calcium 
phosphate  and  silica,  may  perhaps  account  for  the  great  hardness 
of  teak."     ( Watts'  Diet.  Ch^mistrp,  3rd  Suppl,  p.  1894.) 

Mr.  D.  Hooper  says : — **  The  sample  from  Nilambur  was  in 
the  form  of  a  rounded  flattened  cake  about  ten  inches  in  diame- 
ter and  two  or  three  inches  in  thickness ;  dirty  white  in  colour, 
with  a  rough  gritty  surface.  A  sample  was  made  for  analysis 
by  breaking  off  portions  from  different  parts  of  the  cake  and 
reducing  the  whole  to  a  fine  powder.  The  powder  examined 
under  the  microscope  was  mainly  in  an  amorphous  condition 
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similar  to  prepared  chalky  with  a  dark-coloured  gummy  matter, 
and  a  small  quantity  of  crystalline  quartz  sand.  The  following 
is  the  composition : — 

Calcium  carbonate  ...         ...         ...       70*06 


Tricalcic  orthophosphate 
Quartz  sand 
Organic  matter 
Moisture 


•• . 


2-89 

9-76 

14-30 

3-00 

100-00 


The  analysis  shows  that  the  principal  compound  is  calcium 
carbonate,  and  the  concretion  approaches  nearer  the  chalk  or 
limestone  formation  than  that  of  the  apatite  or  phosphatic  found 
by  other  investigators.  An  examination  of  deposits  from  other 
trees  might  show  greater  differences  than  these,  but  it  seems 
enough  has  been  done  to  prove  that  the  calcium  element  forms 
the  base. 

The  sand,  probably  blown  up  as  dust  and  made  to  adhere  by 
the  organic  matter^  is  a  mechanical  ingredient.  The  deposit 
contained  no  salts  of  sodium  or  calcium  soluble  in  water^  nor  any 
ammoniacal  compounds;  this  would  stand  to  reason,  as  the  heavy 
rains  to  which  this  district  is  subjected  would  scarcely  leave 
anything  soluble  on  the  trees. 

The  scanty  amount  of  lime  present  in  the  soil,  and  the  large 
amount  found  in  the  tree,  show  what  an  enormous  quantity  must 
have  been  taken  up  by  the  sap.  I  have  shown  elsewhere  that 
a  full-sized  cinchona  tree  contains  about  10  ounces  of  lime  (as 
slaked  lime),  not  concentrated  by  abnormal  development  in  one 
place,  but  distributed  in  all  its  parts.  A  teak  tree  from  its 
size  and  ash  contents  would  have  a  much  larger  supply  than  a 
cinchona,  and  yet,  it  seems,  is  able  to  excrete  it  in  some  abun- 
dance. In  what  manner  this  takes  place  is  not  easy  to 
determine.  The  calciimi  enters  the  plant  in  a  soluble  form  as 
sulphate.  The  calcium  unites  with  oxalic  and  other  acids  and  is 
precipitated,  while  the  sulphuric  acid  parts  with  its  sulphur  to 
form  organic  compounds.  A  wound  in  the  tree  is  liable  to 
III.— 9 
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render  these  processes  abnormal  by  causing  the  vegetable  acids 
to  ferment  by  exposure  to  the  air  and  to  yield  carbonic  acid  as 
one  of  the  products,  and  this  meeting  with  the  calcium  in  the 
ascending  sap  exuding  from  the  wound  might  convert  it  into 
an  insoluble  calcium  carbonate  which  would  harden  in  the 
cavity  of  the  tree  and  form  the  deposit."  {A  paper  read  at  a 
Meeting  of  the  Nilgiri  Natural  History  Society,  Ootacamundy 
November  7 thy  1887.) 

Teak  wood  yields  on  distillation  with  water  an  opalescent 
distillate  impregnated  with  resinous  matter,  but  no  trace  of 
essential  oil  could  be  obtained  when  operating  with  126  lbs. 
of  fresh  sawdust  from  Indian  teak.  For  the  extraction  of  the 
tar  two  earthen  pots  were  used  luted  together;  the  upper  with 
a  perforated  bottom  contained  the  wood  in  chips ;  the  product 
was  a  rathefr  liquid  black  tar  having  much  the  odour  of  coal 
tar.  One  pound  of  the  sawdust  exhausted  with  alcohol  yielded 
a  resinous  extract,  which,  after  having  been  well  washed  with 
hot  water,  weighed  half  an  ounce ;  the  resin  is  black,  and  has 
the  peculiar  odour  of  the  wood. 

The  late  B.  Romanis  {Jn.  Chem.  8oc»,  3-11-87)  found  that 
alcohol  extracts  a  soft  resin  from  teak  wood,  but  no  oil  or  varnish. 
On  distilling  the  resin  he  obtained  a  crystalline  substance  which 
ho  also  found  to  be  present  in  considerable  quantity  in  the 
tar  resulting  from  the  destructive  distillation  of  teak.  The 
analyses  which  he  has  made  of  the  crystals  point  to  the  empirical 
formula  0^  H^®  0 ;  on  oxidation  with  nitric  acid  they  yield 
what  appears  to  be  a  quinone  of  the  formula  C^°H^®0*. 

PREMNA  INTEGRIFOLIA,  Linn. 

Fig. — Wight  Ic.,  t.  1469 ;  Bumph.  Herb.  Amb.  Hi.,  t.  134. 

Hab. — Coasts  of  India  from  Bombay  to  Malacca,  Silhet, 
and  Ceylon.    The  leaves  and  root. 

Vema/!ular. — A  rani,  Ganiari  {Hind.),  Bhut-bhiravi  (Beng.), 
Munni  (7am.),  Ghebu-neUi,  Pinna-nelli  (Tel.),  Arani  (Mar.), 
Takkil^,  Taggi  ((?at».),  Mothi-arani  [Ghi%.). 
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History,  Uses,  &C. — This  shrub,  in  Sanskrit  Arani, 
Haiimantha,  Agni-mantha,  and  Yahnimantha,  '' producing  fire 
by  friction/'  is  so  named  on  account  of  its  wood  being  one  of 
those  used  to  obtain  the  sacred  fire.  Gamble  states  that  in 
Sikkim  the  hill  tribes  habitually  make  use  of  the  wood  of 
P.  latifolia  and  P.  mucroi%ata  for  obtaining  fire.  Of  the  two 
pieces  of  wood  used  by  the  Hindus  for  this  purpose,  the  lower  or 
soft  wood  is  called  in  Sanskrit  Adhar&rani,  and  the  upper  or  hard 
wood,  with  which  friction  is  made,  is  called  the  Pramantha ; 
they  are  considered  to  be  symbolical  of  the  Yoni  and  ITpastha 
(organs  of  generation). 

In  the  Nighantas  Arani  is  described  as  hot,  an  expellant  of 
phlegm  and  wind. 

Its  root  is  one  of  the  ingredients  of  the  Dasamula,  and  the 
leaves  are  a  popular  remedy  in  the  exanthematous  fevers. 
Ainslie  states  that  the  root  has  a  warm  bitter  taste  and  agreeable 
smell,  and  is  prescribed  in  decoction  as  a  gentlo  cordial  and 
stomachic  in  fevers.  Rheede  calls  the  plant  Appel,  and  notices 
the  use  of  a  decoction  of  the  leaves  for  flatulence.  Ainslie  also 
remarks  that  it  is  the  Folium  hirci  of  Rumphius  and  that 
Burman  calls  it  Ooymutia  corymbosa  and  Herman  Sambueus 
odorata  aronwiica.  In  Ceylon  it  is  known  as  Maha-midi  or  Midi- 
gas8.  Atkinson  states  that  the  leaves  rubbed  with  pepper  are 
administered  in  colds  and  fevers,  and  that  externally  a  decoction 
of  the  whole  plant  is  used  in  rheumatism  and  neuralgia. 

Description. — A  large  shrub  or  small  tree,  blossoming 
in  the  rainy  season.  Trunk  short ;  branches  numerous,  often 
procumbent  and  rooting ;  bark  smooth,  dark  brown,  leaves  oppo- 
site, petioled,  cordate,  serrate  on  the  anterior  margins,  acute 
pointed,  smooth  on  both  sides,  from  1  to  6  inches  long  and  from 
1  to  3  inches  broad;  flowers  in  corymbs,  terminal  or  between 
two  branchlets,  primary  divisions  opposite,  the  last  2-forked, 
flowers  minute,  numerous,  of  a  pale  greenish-white ;  berries 
black,  the  size  of  a  pea.  The  plant  has  an  agreeable  aromatic 
odour  and  an  acidulous  and  astringent  taste. 
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Chemical  camposUian. — The  root-bark  of  this  plant  afforded  a 
yellowish-brown  powder  giving  an  orange-brown  tincture  with 
alcohol.  The  tincture  when  evaporated  left  a  reddish-coloured 
tasteless  resin  and  some  extractive  matter.  The  resin  was  solu- 
ble in  ether  and  in  alkaline  liquors ;  from  the  latter  solution  it 
was  precipitated  in  greyish-brown  flocks  by  acids.  Wanned 
with  soda^  the  resin  evolved  an  odour  of  lemon  similar  to  that 
of  Samala  resin ;  heated  with  sulphuric  acid  a  transient  purple 
colour  was  developed  and  a  fragrant  odour  evolved.  It  showed 
no  disposition  to  crystallize.  The  watery  solution  of  the 
alcoholic  extract  had  a  sweetish  taste  in  small  quantities  and  was 
nauseous  in  larger  quantities.  It  contained  a  bitterish  amor- 
phous alkaloid^  a  substance  reducing  Fehling's  solution,  and  an 
astringent  body,  striking  a  green  colour  with  ferric  chloride, 
but  giving  no  precipitates  with  gelatine.  The  alkaloid  gave  no 
distinct  colour  reactions  with  the  strong  mineral  acids. 

PREMNA  HERBACEA,  Roxb. 

Fig. — Grif.  Ic,  t.  447,  lower  figure ;  Fergiison,  PamphL, 
Colombo,  1887. 

Hab« — Sub-tropical  Himalaya  and  South  Deccan  Penin- 
sula.   The  root. 

Verna4n^lar. — Bharangi  (Hind.),  Bdmanhati  (Beng.),  Shirutek 
(Tarn.),  Gandu-bdrangi  {TeL)^  Bhfiranga-mdla  (Mar.),  Gantu- 
bhfirangi,  Ndyityaga  {Can.),  Kanta-bh&ranni  (Mai,),  Barang 
(Guz,), 

History,  Uses,  &C. — This  plant  is  frequently  con- 
founded with  Clerodendron  serratuniy  Spreng.,  the  roots  and 
stems  of  which  are  sold  under  the  .name  of  BhcLrangi.  In 
Sanskrit  Bharangi  bears  the  names  of  Bh^rgi,  Brahmayashtika, 
Hangika,  Bringa-ja,  and  Vardhaka,  and  is  described  in  the 
Nighantas  as  hot,  bitter,  pungent,  and  digestive ;  a  remover  of 
dropsy,  cough,  phlegm,  asthma,  fever,  and  rheumatism.  The 
juice  of  the    root   is  given  with   the    juice    of  ginger  and 
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w&na  water  in  asthma,  and  it  enters  into  the  composition  of 
several  compound  decoctions  for  diseases  of  the  lungs.  A 
confection  called  Bhargi^guda  is  prepared  with  a  decoction 
of  the  root,  and  the  ten  drugs  called  Dasamula,  chebulic 
myrobalans^  treacle,  and  aromatics.  An  oil  prepared  with  the 
root  is  recommended  for  external  application  in  the  marasmus 
of  children.     (Chakradatta.) 

The  properties  of  P.  herbacea  agree  much  more  nearly  with 
those  attributed  to  Bh&rangi  in  the  Nighantas,  than  do  those 
of  Clerodendron  aerratuniy  although  the  latter  plant  is  at  the 
present  time  in  use  as  Bhdrangi  throughout  the  greater  part  of 
India.  Dutt  attributes  the  drug  to  C.  Siphonant/ms,  but  the 
samples  we  obtained  from  Bengal  consisted  of  the  stems  of 
C,  aerratum,  Bombay  was  formerly  supplied  from  the  Circars 
with  P.  herbacea,  but  now  uses  C.  se^Tatum.  Although  the  root 
of  P.  herbacea  has  been  known  from  ancient  times,  it  is  only 
within  the  last  few  years  that  its  botanical  origin  has  been 
identified.  It  was  exhibited  at  the  Madras  Exhibition  of  1855, 
under  the  name  of  Gantu  Bharangi,  among  several  chemical 
and  pharmaceutical  products.  It  is  mentioned  in  Sir  Walter 
Elliot's  Fiora  Afidhrica^  published  in  1859,  and  referred  to  an 
unknown  species  of  Clerodendron,  which,  he  says,  might  be 
called  acaulis  ;  the  plant  is  there  said  to  grow  about  Lammasingi 
to  the  west  of  Yizagapatam,  whence  it  is  exported  to  Madras 
and  Bombay  to  the  amoimt  of  several  thousand  rupees  yearly. 

W.  Ferguson  in  1861  identified  the  Gantu  Bharangi  of  South- 
em  India  with  P.  herbacea,  and  in  a  pamphlet  published  at 
Colombo  in  1887  gave  a  figure  of  the  plant  and  its  root. 

I 

Description. — A  small  undershrub  ;  flowering  branches 
1 — 1  inches,  springing  up  after  the  jungle  fires.  Leaves  4  by 
2 — 3  inches,  obtuse*  mature  microscopically  dotted  above, 
minutely  deciduously  pubescent  beneath,  nerves  5  pair. 
Corymbs  1^  inch  in  diameter,  pubescent,  somewhat  dense; 
peduncle  0—1^  inch.  Calyx  ^  inch,  closely  pubescent ;  lobes 
ovate,  obtuse.  Corolla  ^  inch,  greenish-white,  hairy  in  the 
throat,  4f-lobed,  obscurely  2-lipped.    Drupe  i  inch  in  diameter. 
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globose.  Boots  about  as  thick  as  a  crowquill  with  numerous 
ahnost  globular  woody  knots. 

Chemical  composition. — The  constituents  of  this  root  resemble 
to  a  great  extent  those  found  in  P.  integrifolia.  An  orange- 
brown  acid  resin  soluble  in  ether,  alcohol  and  alkaline  solutions, 
and  traces  of  an  alkaloid  are  the  most  important.  There  is  a 
quantity  of  starch  in  the  root,  and  an  entire  absence  of 
astringency. 

Premna  tomentosa^   Willd.,    Wight  /c,    t.   1468, 

Naguru-chettu  ( Tel\  Pedanganeree,  Kollay-cottaynellay  (Taw. ), 
is  used  medicinally  in  Southern  India.  Dr.  P.  S.  Mootooswamy 
states  that  the  leaves  are  diuretic,  and  are  given  internally  and 
applied  externally  in  dropsy.  An  infusion  of  10  drachms  of 
the  leaves  and  2  drachms  of  coriander  in  ten  ounces  of  boiling 
water  has  been  used  by  him  with  advantage  in  acute  dropsies. 

Dr.  Mootooswamy  has  seen  the  natives  using  the  leaves  soaked 
in  goat's  urine  or  in  onion  juice  for  dropsy ;  sometimes  chebulic 
myrobalans  are  added  if  the  bowels  are  costive. 

GMELINA  ARBOREA,  lAnn. 

'P{g,—Boxh.  Cor.  PL  m.,  t.  246 ;  Wight  Jc,  t.  1470  ;  Bedel 
Fl.  Sj/lv.,  t.  253;  Bheede,  Sort,  Mai.  i.,  t.  41. 

Hab. — Deccan  Peninsula,  and  Ceylon  to  N.-W.  Himalaya. 
The  root  and  fruit. 

Vernacular. — Eambhdri^  Gumh£r,  Shevan  (JSVmL),  Gamari 
[Beng,\  Shivani,  Shevana  (Mar,\  Shivannigida  {Can)y  Gumadi 
(Tam.\  Gximar-tek,  Peddagomru  {Tel,)y  Kumbulu  (MaL)^ 
Shewan  {Gaz,). 

History,  Uses»  &C.^In  the  Nighantas  this  tree  bears 
the  Sanskrit  names  of  Ghambhdri,  Sripami,  E^smari,  &c.  The 
root  is  described  as  bitter,  tonic,  stomachic,  laxative,  and  useful  in 
fever,  indigestion,  anasarca,  &c.  It  is  an  ingredient  of  the  Dasa- 
mula,  or  "  ten  roots,"  and  is  therefore  much  used  in  a  variety 
of  diseases.    Bangasena  says  that  Gambhari  root  taken  with 
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liquorice,  honey,  and  sugar  increases  the  secretion  of  milk.    The 
fruit  is  bitter-sweet  and  cooUng,  and  enters  into  the  comp^tion 
of  several  cooling  decoctions  which  are  recommended  for  fever. 
The  foUowingis  an  example :  Take  of  the  fruits  of  G.  arborea 
and  Grewia  asiatiea  (parushaka),  Uquorice  root,  red  sandal  wood 
and  the  root  of  Andropogon  murieatus  (ushira),  equal  parts,  in  all 
twotol&(360  grains),  water  thirty-two  tol&,  and  boil  tiU  r^uced 
to  one  half.  (Ohc^radatta,  quoted  by  Dutt,  Hind.  Mat.  Med., 
p.  218).    The  juice  of  the  young  leaves  is  used  as  a  demulcent 
in  gonorrhoea,  cough,  &c.,    alone  or   with    other  demulcents 
{Pharmaeopceia  of  India,  p.  164).    The  bark  of  the  tree  is  used 
by  arrack  manufacturers  in  the  Madura  district  to  regulate 
the  fermentation  of  toddy. 

The  wood  of  this  tree  on  account  of  its  lightness  and  tough- 
ness is  much  valued  for  carriage-building  and  aU  ornamental 
work;  it  is  Hght  yellow  with  a  reddish  heart  wood,  close  and 
even-grained,  easily  worked,  and  readfly  takes  paint  or  varnish 
At  the  Government  Medical  Store  Depdt  Workshops  it  has 
been  found  to  be  the  best  wood  for  making  artificial  limbs 
stethescopes,  &c.  It  turns  well.  Weight  30  to  40  lbs.  per 
cubic  foot.  '  *^ 

Description  .—An  unarmed  tree,  sometimes  attaining  60 
feet,  deciduous,  flowering  with  the  young  leaves.  Leaves  9  by 
6  inches,  more  or  less  acuminate,  entire,  mature  glabrate  above 
steUately  hairy  beneath;  petiole  3  inches,  top  ghmduLir.' 
Panicles  often  one  foot  in  length,  terminal ;  bracts  i  inch  • 
flowers  numerous.  Calyx  ^  inch,  teeth  very  small  or  obsolete' 
Corolla  brownish-yellow,  upper  Kp  shortly  bifid,  longer  than  the 
lower.  Drupe  i  inch,  ovoid,  usually  2  to  1  seeded.  The  roots 
have  a  Kght  brown  bark  and  yellowish  wood,  which  is  %ht 
and  tough ;  they  have  a  bitterish  mucilaginous  taste.  The  fruit 
is  bitter-sweet  and  mucilaginous. 

Chemieal  eomposHion.— The  root  reduced  to  fine  powder  lost 
8-39  per  cent,  at  lOO'C,   The  ash  amounted  to  14-41  per  cent, 
and  was  free  from  any  trace  of  manganese.  ' 
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On  analysis  the  following  results  were  obtained : — 

Petroleum  ether  extract  1*80  per  cent. 

Ether  „        -21    „      „ 

Alcoholic  „        4*274,,      „ 

Aqueous  „         ...     19'560  „      „ 

The  petroleum  ether  extract  consisted  of  a  yellow  viscid  oil, 
with  slight  siccative  properties.  On  standing,  white  grains 
separated,  which  were  non-crystalline  when  examined  micros- 
copically. In  alcohol  the  extract  was  partly  soluble:  no 
alkaloid  was  present.  The  ether  extract  was  yellowish-white, 
and  contained  a  trace  of  oil ;  it  gave  no  reaction  with  ferric 
salts :  in  addition  to  resins  a  trace  of  benzoic  acid  was  present. 

The  alcoholic  extract  was  yellow  and  brittle ;  with  water  a 
turbid  mixture  was  obtained,  which  had  a  bitter  taste.  In 
addition  to  resins  a  trace  of  an  alkaloidal  principle  was  detected. 

The  aqueous  extract  was  sweetish  and  slightly  bitter,  and 
easily  reduced  Fehling's  solution  on  boiling. 

The  fruit  contained  butyric  acid,  with  a  trace  of  tartaric  acid, 
a  trace  of  astringent  matter  giving  a  greenish  coloration  with 
ferric  chloride,  an  alkaloid,  and  a  white  principle,  non-crys- 
tallino,  and  neutral,  with  resin  and  saccharine  matter. 

The  alkaloids  present  in  the  fruit  and  in  the  root  appear  to 
be  identical.  The  amount  present  in  each  case  was  very  small, 
not  exceeding  a  trace. 

Several  species  of  Ghnelina  are  sometimes  used  as  demulcents. 

G.  asiatica  affords  the  Radix  DeiparcB  or  Rata  madre  de 
Deo8  of  the  Portuguese.  Rumphius  {Sort  Amb.,  i.,  p.  129) 
relates  that  formerly  its  roots  were  dug  only  on  St.  Mary's 
day,  and  that  only  those  roots  which  turned  towards  the  north 
were  selected  for  use.  It  was  in  great  request  in  Goa  as  an 
antidote  to  every  poison,  and  a  remedy  for  every  disease  in 
former  days.  The  roots  are  slightly  bitter,  astringent,  and 
aromatic.  Loureiro  says: — **  Valent  in  doloribus  articulorum, 
etaSectibus  nervorum,  radix  interne  sumpta;  folia  exteme 
appUcata.'*  (JF7or.   Cochin-Ohtn.j  ii.,  p.  376.)    The  Tamil  name 
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is  Niliic/mal,   and   the    Telugu   Nela-gtimadi,     {Aimlie^    Mat. 
Ltd.,  ii.,  p.  240.) 

VITEX  NEGUNDO,  Linn. 

Fig.—  TFif/M  Ic,  L  519 ;  Rhecdc,  Eort.  MaL  I'L,  t.  12. 

VITEX  TRIFOLIA,  Linn. 

Fig.— JBo^  Mag,,  t  2187  ;  Rheetle,  Hort.  MaL  iL,  L  IL 

Hab. — Throughout  India  and  Ceylon.  The  leaves,  root, 
and  fruit. 

VertmcuIw\--^Siimhh6l\i,  Nisinda  {Hind.),  Nisinda  (Bcng,), 
Vanai,  Nigudi,  Lingur  [Mar,),  Vellai-uochi,  Nir-nochi  [Tuju.), 
Telia- vavili,  Niru-vavili  (TeL),  Nochi,  Nirnochi  {MaL),  Lakki, 
Kare-lakki  (Can,),  Niguri  {Gaz,). 

History,  Uses,  &C» — These  two  shrubs,  the  properties  of 
which  appear  to  be  identical,  are  described  by  Sanskrit  writei-s 
under  the  names  of  Nirgundi,  Sindhuvdra,*  Sephalika,  Sveta- 
pushpi,  Pushpanllika,  &c.  Two  varieties  are  recognise vl:  one 
with  pale  blue  flowers  {Svctaprnhpi),  and  the  other  with  blue 
flowers  [PushpanUika)*  Among  the  Tamils,  one  of  these  plants 
is  supposed  to  be  male  and  the  other  female,  and  for  this 
reason  they  are  usually  combined  together  in  their  pre- 
scriptions. In  the  Nighantas,  Nirgundi  is  described  as  cephalic, 
pungent,  astringent,  bitter  and  light ;  a  remedy  for  colic,  swell- 
ings, rheumatism,  worms,  leprosy,  dyspepsia,  phlegm,  and  boils. 
The  leaves  are  generally  used  as  a  discutient  fomentation  in 
sprains,  rheumatism,  swelled  testicles,  contusions,  &c.  The  root 
is  thought  to  be  tonic,  febrifuge,  and  expectorant,  and  the  fruit 
nervine,  cephalic,  and  emmenagogue. 

^Mahometan  physicians  use  these  plants  as  substitutes  for 
Vifejn  Agnus'cadasi  the  fruit  of  which  is  imported  into  India  and 
sold  in  the  bazars  as  Sambhdlu-ke-bij. 

*  Sinduka,  Sinduvara  or  Syandavara,  from  beiug  used  to  pruveut  a 
flow  of  humours,  is  probably  more  correct. 
III.—IO 


74  VERBENACE2E. 

V,  Negundo  is  the  Lagondiam  of  Bumpliius^  who  states  that 
the  leaves  are  used  to  preserve  rice  and  clothes  from  insects 
and  to  drive  them  away ;  and  that  the  Javanese  women  make  an 
extract  from  it  which  they  use  as  a  carminative  and  emmena- 
^gue.  In  India  the  leaves  are  often  placed  between  the  leaves 
of  books  to  preserve  them  from  insects. 

V,  tri/olia,  Linn.,  is  highly  extolled  by  Bontius.  (Diseases 
of  Lidia,  p.  226. )  He  speaks  of  it  as  anodyne,  diuretic^  and 
ommenagogue,  and  testifies  to  the  value  of  fomentations  and 
baths  prepared  vrith  '  this  noble  herb/  as  he  terms  it,  in  the 
treatment  of  Beri-beri,  and  in  the  allied  and  obscure  affection, 
burning  of  the  feet  in  natives*  Of  F.  Negundo,  Fleming 
remarks  {Asiat,  Researches,  Vol.  XI.)  that  its  leaves  have  a 
better  claim  to  the  title  of  discutient  than  any  other  vegetable 
remedy  with  which  he  is  acquainted.  The  mode  of  application 
followed  by  the  natives  is  to  put  the  fresh  leaves  into  an 
earthen  pot  and  heat  them  over  the  fire  till  they  are  as 
hot  as  can  be  borne  without  pain;  they  are  then  applied 
to  the  affected  part,  and  kept  in  situ  by  a  bandage;  the 
application  is  repeated  three  or  four  times  a  day  until  the 
swelling  subsides.  Pillows  of  the  dried  leaves  are  sometimes 
used  to  lie  upon  for  cold  in  the  head  and  h^^^che.  Dr.  Hov^ 
{1787}  states  that  the  Europeans  in  Bombay  call  it  the  fomen- 
tation shrub,  and  that  it  is  used  in  the  hospitals  there  as  a 
foment  in  contractions  of  the  limbs  occasioned  by  the  land  winds. 
In  the  Concan  the  juice  of  the  leaves  with  that  of  Maka  {JEclipta 
alba)  and  Tulasi  {Ocimum  sanctum)  is  extracted,  and  Ajwan 
seeds  are  bruised  and  steeped  in  it,  and  given  in  doses  of  six 
massas  for  rheumatism.  The  juice  in  half  told  doses  with  ghi 
and  black  pepper  is  also  given,  and  in  splenic  enlargement 
2  tolas  of  the  juice  with  2  tolas  of  cow's  urine  is  given  every 
morning.  A  very  interesting  account  of  the  treatment  of 
febrile,  catarrhal,  and  rheumatic  affections,  as  practised  by  the 
people  of  Mysore,  by  means  of  a  sort  of  rude  vapour  bath  pre- 
pared with  this  plant,  is  furnished  by  Dr.  W.  Ingledew. 
{Edin.  Med.  and  Surg.  Journ.^  Oc£.  1817,  p.  530.)  Boxburgh 
mentions  the  use  of  baths  prepared  with  the  aromatic  leaves  in 
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the  puerperal  state  of  women  in  India.  According  to  Ainslie^ 
the  Mahometans  are  in  the  habit  of  smoking  the  dried  leaves  in 
coses  of  headache  and  catarrh.  The  dried  fruit  is  deemed 
Termifuge.     (Phar.  o/lndiof  p.  163.) 

Description. — A  shrub  growing  in  patches;  branchlets, 
panicle,  and  underside  of  the  leaves  white,  with  a  fine  tomen- 
tum;  leaver  petioled,  3  to  5  foliokite;  leaflets  lanceolate,  long, 
acuminated,  entire,  or  coarsely  cut  and  crenated ;  panicle  termi- 
nal, pyramidal;  flowers  bluish- white  to  blue;  berry  black,  the 
size  of  a  pea.  The  habit  of  the  shrub  is  variable ;  when  grow- 
ing near  the  sea  it  has  almost  alwaya  3-foliolate  entire  leaves, 
the  leaflets  being  attenuated  into  the  petioles ;  inland,  the  shrub 
has  a  more  delicate  appearance ;  the  petioles  of  the  leaves  arc 
much  longer  and  the  leaflets,  from  3  to  5  in  number,  are  often 
serrated.  The  serrated  variety  is  preferred  for  medicinal 
purposes,  and  is  called  Katri.  The  leaves  of  both  varieties 
appear  to  be  equally  aromatic ;  the  odour  reminds  one  of  the 
English  Bog  Myrtle  {Myrica  Gale,  Linn.) ;  the  taste  is  bitter 
and  nauseous.  The  berry  is  very  feebly  aromatic.  In  Anthony 
Collin's  French  Translation  of  Clusius,  Lyons,  1602,  there  are 
figures  of  both  plants,  which,  though  old  and  quaint,  represent 
the  general  appearance  very  fairly. 

Chemical  compomiibn, — The  leaves  contain  principally  an 
essential  oil  and  a  resin.  The  oil  possesses  the  odour  of  the 
drug  and  iis  neutral  and  almost  colourless.  The  resin  dissolves 
in  alkaline  solutions  with  a  reddish-brown  colour,  softens  below 
40®  C,  and  gives  off  aromatic  vapours  when  heated.  A  tincture 
of  the  drug  gives  a  green  colour  withferrie  chloride.  The  ash 
of  the  air-dried  leaves  amounts  ta  7*75  per  cent. 

The  fruits  contain  an  acid  resin,  an  astringent  organic  acid 
giving  a  green  colour  with  ferric  salts  and  a  precipitate  with 
gelatine,  malic  acid,  traces  of  an  alkaloid  and  colouring  matter. 
The  fruits  previously  dried  at  100®  gave  6*8  per  cent,  of  ash. 

Vitex  Agnus-Castus,  Linn.  Mahometan  physicians, 
under  the  Arabic  name  of  Athlak  and  the  Persian  Panjangusht, 
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describe  the  "ywf  of  the  Greeks  and  the  Vitex  of  the  Romans. 
The  Ijerries  under  the  names  of  Hab-el-fakad  and  Sarabh41u-ke- 
bij  are  imported  into  India  and  are  considered  to  be  astringent, 
resolvent,  and  deobstruent,  and  useful  for  removing  obstructions 
of  the  brain  and  liver ;  they  are  also  given  for  enlargement  of 
the  spleen  and  dropsy.  V.  Agnm-castus  is  also  called  by  the  Arabs 
Zu-khamsata  aurfik,  *'  the  five-leaved,"  and  in  Egypt  is  known 
as  Kaf  Miryam,  "  the  hand  of  Mary.^'  Among  the  ancients 
it  was  sacred  to  E^culapius,  and  was  considered  symbolical  of 
chastity.  In  the  Middle  Ages  the  fruit  was  known  as  "  Monks' 
pepper,"  The  fruit  is  sold  in  Bombay  as  Renukay  the  true 
renuka  (JPipcr  anrantiamm)  is  not  known  in  Western  India. 

Description. — A  small,  dull  gray,  ovoid  fruit,  the  size 
of  a  duckshot,  half  onolosed  in  the  calyx,  to  which  a  portion  of 
the  peduncle  remains  attached.  Upon  section  it  is  found  to  be 
extremely  hard,  and,  if  perfect,  to  consist  of  four  cells,  each 
containing  a  small  flat  seed.     Generally  one  or  more  of  the 

cells  are  abortive. 

• 

Chemical  compositfan.  — The  seed  of  V.  Affntis-castus  has  been 
found  to  contain  a  peculiar  bitter  principle  called  Castine,  a 
volatile  acrid  substance,  a  large  quantity  of  free  acid  and  fat 
oil.  In  Greece  the  fresli  and  rather  unripe  berries  are  said  to 
be  added  to  the  must  of  the  grape  to  render  the  wine  more 
intoxicating,  and  prevent  it  from  turning  sour.  {Landercr, 
Buchu.,  Rppert  lh\,  20;  IiXXXI.,  229;  huchn.  N.  Eepert, 
III.,  392.) 

CLERODENDRON  INERME,    Garfn. 

Fig. — Gllrfn.  Frncf.  J.,  L  57,  /.  1 ;  R/ice(fr,  HorL  Mai  v., 
f.  49. 

Hab. — India  and  Ceylon,  near  the  sea.     The  leaves. 

Vernacular, — Sangkupi,  Chhoti-arni  (Hind.),  Isamdhari 
(Dukfi.\  Shen-gankuppi  {Ta)n.\  Pishinika,  Utichettu  [TeL), 
Banjoi  (Benc/,)^  Koivel,  Vanajai,  Lahdn-khfiri-narvel  (Afar.), 
Naitakkile  (Can,). 
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History,  Uses,  &C. — This  is  a  shrub  the  medicinal  pro- 
perties of  which  are  widely  known  in  the  East.     Somq  identify 
it  ^ith  the  Kshudragnimantha  of  the  Rdja  Nirghanta.     It  is 
the  Gamhiv'laut  of  Java,  the  Wcel-bu-rcBuda  of  Ceylon,  and  the 
Sanfa-mim  of  Cochin-Ohina.     Ainslie  says  the  juice   of  the 
leaves   and    root    is  considered   alterative   in   scrofulous   and 
venereal  affections,  the  dose  being  a  tablespoonf ul  with  or  with- 
out a  little  castor  oil.     Bheede  speaks  of  the  use  of  the  dried 
leaves  for  the  same  purpose,  and  of  a  poultice  of  the  leaves 
to  resolve  buboes  ;  he  also  says  a  bath  prepared  with  them  is 
used  in  mania,  while  the  root  boiled  in  oil  affords  a  liniment 
useful  in  rheumatism.     G,  inerme  is  the  Jasniinum  litoreum  and 
Pharmactim  litoreum  of  Rumphius  (Lib.  vii.,  cap.  47),  who  says 
the  Amboyna  name  is  WaU-puti-Iohaha,  which  means  "  white 
strand   cord.*'     The   Malays   and   Macassars    administer    the 
berries  or  the  root  to  people  poisoned  by  eating  unwholesome 
fish ;  the  leaves  smeared  with  oil  are  heated  over  the  fire  and ' 
applied  to  recent  wounds ;  they  are  also  one  of  the  leaves  used 
for   preparing  the   green  rice  of  the  Malays ;  he  concludes 
by  saying  "  larga  ac  fausta  natura  in  cunctis  fere  litoribus 
banc  obviam  profert  plantam."     In  Bombay  the  plant  has  a 
great  reputation  as  a  febrifuge  ;  the  juice  of  the  leaves  is  used 
in   doses   of  half  an  ounce.     It  is  mucilaginous,  very  bitter, 
somewhat  saline,  and  with  a  fragrant,  apple-like  odour. 

The  medicinal  properties  of  (7.  inerme  closely  resemble  those 
of  Chiretta.  The  dried  leaves  have  been  found  to  be  quite  as 
efiicient  as  the  juice  of  the  fresh  plant ;  they  should  be  dried  in 
the  shade  to  preserve  their  aroma,  and  may  be  administered  in 
decoction  with  aromatics,  or  powdered  and  made  into  pills.  A 
tincture  has  also  been  found  to  be  an  efficient  preparation. 

Description. — A  straggling  shrub,  3 — 7  ft.;  shoots  grey- 
pubescent.  Leaves  opposite,  rarely  temate,  J— IJ  in.,  when 
young  somewhat  grey-pubescent,  base  cuneate ;  petiole  ^  in. 
Peduncles  ^ — 1 J  in.,  all  axillary,  3 — 7  fid. ;  bracts  3^  in,,  linear; 
pedicels  ^ — ^  in.,  calyx'grey-puberulous  or  glabrate.  Corolla 
white,  tube  J  in.,  glabrate,  lobes  ^  in.,  oblong.     Drupe  \  hy  J  in., 
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spongy,  hardly  succulent,  smooth,  hardly  sulcate,  separat- 
ing into,  four  woody  pyrenes.  Or  the  leaves  may  be  mostly 
ternate  or  sublinear  and  larger.  The  drupe  also  may  vary  in 
size.  Some  on  this  account  make  Rumphius'  plant  a  separate 
species  under  the  name  of  C,  neru/olium,  but  Bentbam  and 
Kurz  consider  it  only  a  variety. 

Oheinkal  composition, —  A  proximate  analysis  of  the  leaves 
gave  the  following  results  :— 

Ethereal  extract 4*77 

Alcoholic      „       5*70 

Aqueous        „       15*54 

Alkaline       „       11*48 

Organic    residue  50*06 

Inorganic      „       ,...  6*44 

Moisture       „       6*01 

Total   100-00 

Ash  soluble  in  water    44*14 

„        „       in  acid 47*10 

Sand  and  silicates 8*76 

Total  100-00 

Sodium  chloride  in  ash 2401 

The  bitter  principle  is  entirely  removed  by  ether,  and  the 
subsequent  treatment  by  alcohol  and  water  affords  extracts 
which  are  free  from  any  bitterness.  Ether,  alcohol,  and  water 
independently  exhaust  the  leaves  of  this  principle,  but  the  former 
removes  it  with  less  admixture  of  foreign  substances.  The 
ether  extract  evaporated  and  mixed  with  water  will  give  up  the 
bitter  property  to  the  solvent,  and  this  by  gradual  evaporation 
leaves  it  in  an  almost  pure  condition.  It  is  obtained  as  a  viscid 
mass,  which,  in  process  of  time  and  by  exposure  to  the  air,  hardens, 
and  may  be  reduced  to  a  non-hygroscopic  powder.  It  is  soluble 
in  water,  with  a  slightly  acid  reaction,  and  is  partially  rendered 
insoluble  by  neutral  plumbic  acetate,  thus  giving  evidence  of 
its  compound  nature.  The  portion  precipitated  by  the  load 
salt^  when  liberated  from  the  metal  by  hydrogen  sulphide,  was  a 
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light-coloured  amorphous  acid  powder,  soluble  in  water,  spirits 
of  wine  and  ether,  and  reducing  Fehling  when  in  aqueous  solu- 
tion. The  bitter  principle  that  escaped  precipitation  by 
plumbic  acetate  was  readily  shaken  out  of  the  acid  filtrate  with 
ether.  This  was  a  whitish  amorphous  powder  soluble  in  water, 
with  a  neutral  reaction,  and  did  not  reduce  Fehling^s  solution ; 
it  was  not  precipitated  by  alkalies,  and  was  not  coloured  with 
ferric  chloride;  it  was  chiefly  disting^shed  by  its  being  pre* 
cipitated  by  tannin  and  affording  a  transient  red-brown  colour 
with  strong  sulphuric  acid.  The  dual  nature  of  the  bitter 
principle  seems  to  show  a  very  remarkable  resemblance  with 
that  found  in  Chiretta  (Stcertia  Chirata)^  a  gentianaceous  plant. 
Chiretta  has  been  investigated  by  Hohn,  who  found  the  drug 
to  contain  Q^A^Kcaci^C^'H«°  0^0  and  CA^ra^m  C'^^  H^s  0»^  an 
acid  and  neutral  bitter  principle  respectively,  and  representing 
the  activity  of  the  herb. 

The  leaves,  when  distilled  with  water,  yield  a  stearopten-like 
body  having  the  fruity  flavour  of  the  fresh  plant.  The  ether 
extract  was  fragrant,  green,  and  of  a  greasy  consistence.  The 
alcoholic  extract  contained  some  resinous  matter,  and  much  of 
the  salt,  which  was  left  as  cubical  crystals  when  evaporated. 
"Water  dissolved  out  gum  and  brown  colouring  matter.  Neither 
tannin  nor  starch  was  present  in  the  leaves.  They  left  on 
gentle  incineration  as  much  as  15 '29  per  cent,  of  ash,  and  the 
large  amount  of  salt  in  this  ash  indicates  the  habitat  of  the 
plant  as  being  in  close  proximity  to  the  sea.  {Hooper  in  Pharm. 
BeconU  Aug,  1st,  1888.) 

CLERODENDRON  INFORTUNATUM, 

Qdrtn. 
Fig. — Bheede,  HorL  Mai.  «.,  t.  25;  Burm.  Zet/.,  t.  29. 
Hab.— Throughout  India,    The  leaves. 

Vernacular.— 'Sh&ni  {Hind.),  Bhat  {Beng.)^  Ghitu  (Nepal), 
Bhdndir,  Kari  (Mar.),  Kar6  {Can.). 

History,  Uses,  &C. — Rheede  states  that  the  leaves  of  this 
plant  arc  used  as  a  vermifuge,  and  that  the  root  rubbed  down  with 
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buttermilk  is  administered  in  coKc  and  lientery.  Dr.  Bholanath 
Bose  lias  drawn  attention  to  the  leaves  as  a  cheap  and  efficient 
substitute  for  Chiretta.  {Pharmacopoeia  of  Indias)  Brigade- 
Surgeon  J.  H.  Thornton  considers  the  expressed  juice  of  the 
leaves  to  be  an  excellent  laxative,  cholagogue,  and  anthelmintic  ; 
also  a  valuable  bitter  tonic,  and  useful  as  an  injection  into  the 
rectum  for  the  destruction  of  ascarides.  These  opinions  are 
supported  by  those  of  six  other  medical  officers  quoted  by  Dr. 
G.  Watt  in  the  Dictionary  oftkf  Economic  Products  of  India,  ii., 
p.  373.  M.  C.  Dutt  gives  Bhandira  as  the  Sanskrit  name,  but 
this  name  does  not  occur  in  the  Baja  Nirghanta,  and  is  usually 
applied  to  other  plants.  In  Western  India  it  has  been 
identified  with  the  Kari  of  the  Raja  Nirghanta. 

Description. — A  gregarious  shrub  spreading  by  under, 
ground  suckers,  3  to  6  feet  in  height.  The  leaves  are  from  8  to 
10  inches  long,  and  from  7  to  8  inches  broad  at  the  base,  ovate- 
cordate,  hairy  on  both  sides,  odour  disagreeable,  taste  bitter,  and 
elightly  astringent.  The  inflorescence  forms  large,  terminal, 
cross-armed  panicles,  flowers  white,  streaked  with  pink,  sweet- 
scented  ;  after  they  have  fallen,  the  calyxes  enlarge  and  turn  red. 

Chemical  composition. — A  proximate  analysis  of  the    leaves 

gave  the  following  result: — 

Ethereal  extract  10-81 

Alcoholic      „    16-40 

Aqueous       „ 15*20 

Alkaline       „    8*97 

Organic  residue    38*47 

Inorganic     „    : 5*93 

Moisture    4'22 

Total 100*00 

Ash  soluble  in  wat^r    16*83 

„         ,,       in  acid 72*86 

Sand  and  silicates 10*30 

Total 100*00 

Sodium  chloride  in  ash 5*58 
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The  leaves  of  C,  in/ortunatum  were  devoid  of  the  odoroiis 
principle  noticed  in  the  former  species,  and  yielded  no  volatile 
oonstitaent  when  boiled  with  water.  The  ether  extract  contained 
a  quantity  of  resinous  matter^  and  gave  up  the  bitter  principles 
when  heated  with  water ;  the  extract  was  of  a  less  fatty  consistence 
than  that  from  the  0,  hvenne  leaves.  The  spirituous  extract  was 
also  much  larger  than  in  the  previous  sample,  and  was  difEerently 
constituted^  inasmuch  as  it  almost  entirely  cousisted  of  a  taunin, 
giving  a  green  colour  with  ferric  chloride,  These  leaves  con- 
tain much  more  soluble  organic  matter  than  the  former,  but 
the  percentage  composition  of  the  ash  shows  that  the  soluble 
inorganic  salts  are  much  smaller.  The  ash  of  these  leaves 
amounted  to  12*3  per  cent.  {Hooper  in  Pharm,  Ee".rd,  Aug.  1st, 
1888.) 

Clerodendron  Siphonanthus,  J5r.,  Lam.  Ill,  t.  79. 

/.  i. ;  Wight  III.,  L  173,  is  stated  by  M.  C.  Dutt  to  be  in  use  in 
Bengal  as  Bhirangi,  but  the  samples  of  that  drug  which  we 
obtained  from  Calcutta  and  Oawnpore  proved  to  be  the  stems 
and  roots  ox  C,  serratum,  Spr,,  Wight  !<?.,  t.  1472;  Bot. 
Mag,,  t.  2536.  From  enquiries  we  have  made  there  is  no  doubt 
that  the  latter  plant  ifi  largely  used  in  many  parts  of  India  as 
a  substitute  for  Premna  herbacea,  the  true  Gantu  Bharangi,  but 
if  we  regard  the  root  of  (7.  serratum  as  the  true  Bharangi,  and 
the  root  of  P.  herbaeea  as  the  GFantu  (or  knotted)  Bharangi, 
there  will  be  no  confusion.  C  serratum  has  a  light-coloured 
root,  very  often  contorted,  and  seldom  more  than  an  inch  in 
diameter.  A  light  brown  epidermis  and  thin  bark  cover  the 
tough  woody  portion,  which  shows  well-marked  medullary  rays 
and  concentric  rings.  The  drug  contains  much  starch,  it  is 
faintly  bitter,  and  has  no  peculiar  odour.  The  young  tops  and 
light  blue  flowers  are  used  as  a  vegetable  by  the  natives. 

The  root  of  0.  serratum  did  not  yield  anything  of  great 
activity  when  examined  chemically,  which  proves  that  there  is 
little  to  recommend  it  as  a  medical  agent.  The  wood  of  the  root 
is  almost  inert  and  tasteless  ;  the  thin  bark  constitutes  only  one- 
fifth  of  the  weight  of  the  dried  root  and  contains  a  small 
III.— 11 
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quantity  of  the  peculiar  bitter  principles^  dissolved  hj 
.  ether,  associated  with  an  acrid  resinous  substance,  and  some 
**  fatty  material.  It  is  interesting  to  observe,  however,  that  the 
'  reactions  of  the  bitter  principle,   although  occurring  in  such 

small  quantity,  were  identical  with  that  obtained  in  the  leaves 

of  the  other  two  species,  where  it  formed  from  ^  to  1  per  cent. 

of  the  total. 

AVICENNIA  OFFICINALIS,  Linn. 

Fig._  IToZZ.  PI  As.  Ear.  til,  t.  271;   Wight  Ic,  L  1481  ; 

Rheede,  Hort.  Mai.  tt?.,  t  45,     The  White  Mangrove  [Eng\ 
Pal^tuvier  blanc  {Fr.). 

fjab. — Mangrove  swamps  of  Deccan  Peninsula  and 
Ceylon.     The  seeds  and  bark. 

Vernacular. — Bani  (Beng.\  Mada-chettu,  Nalla-mada  (T^/.) 
Upputi  (Mal.)f  Tivara  (Mar.),  Timmar  (Sind), 

History,  Uses,  &C. — This  plant  derives  its  generic  name 

from  the  celebrated  Arabian  physician  Avicenna  (Ibn  Sina) .   The 

green  fruit  mixed  with  butter  and  boiled  is  made  into  a  plaster, 

which  is  used  for  softening  and  maturing  tumours,  and  to  promote 

the  healing  of  the  ulceration  caused  by  small-pox.     This  property 

of  the  fruit  is  alluded  to  by  Camoens  in  the  '*Lusaid" — 

"  Wido  foreBts  there  beneath  Maldivia's  tide 
From  withering  air  their  wondrous  fruitage  hide. 
The  green-bair'd  Nereids  tend  the  bowery  dells. 
Whose  wondrous  fruitage  poison's  rage  expels.'* 

The  bark  is  astringent  and  is  used  by  tanners.  In  Madras 
the  ashes  of  the  wood  are  used  by  washermen  for  washing  clothes. 
The  wood  is  valued  on  account'  of  its  durability  under  water, 
and  as  a  fuel  for  heating  furnaces  it  is  preferred  to  other  kinds 
of  wood  on  the  West  Coast  of  India.  The  seeds  are  bitter,  but 
are  sometimes  eaten. 

Description. — A  shrub  or  tree  with  opposite  evergreen 
leaves,  which  are  oblong,  entire,  and  covered  beneath  with  a 
white  pubescence.     The  flowers  are  arranged  in. closely-packed 
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terminal  bunches,  and  are  of  a  dirty  yellow  colour.  The  fruit  i» 
a  broad,  compressed  capsule,  one  inch  in  length,  dehiscing  by 
two  thick  valves;  seed  erect,  cotyledons  large,  plaited  length- 
wise, radicle  inferior,  villous.  The  roots  stand  out  of  the  mud  in 
which  they  grow,  overarching  each  other  in  erect  angled  masses, 
and  send  up  asparagus-like  shoots  from  their  imderground 
parts. 

Chemical  composition. — ^The  bark  of  A.  officvialia  is  used  in 
Madras  as  a  dyeing  agent  rather  than  as  a  tan.  It  contains  a  red 
colouring  matter  striking  a  greenish  colour  with  ferric  chloride^ 
but  giving  no  precipitate  with  gelatine.  The  colouring  matter 
is  precipitated  by  acids  and  redissolved  by  alkalies.  The  ash 
of  the  air-dried  bark  amounts  to  11*4  per  cent.,  and  is 
deliquescent 
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OCIMUM  BASILICUM,  Lim. 

Fig.— Wight  Ic,  t.  868;   Jaeq.  Sort.  Find,  w.,  t.  72; 

Rheede,  Sort.  Mai.  x.,  t.  87.  Sweet  Basil  {Eng,),  Grand  Basilie 
{Fr,). 

H  ab .  — Persia,  Pun j  ab.  Cultivated  throughout  India.  The 
herb  and  seeds. 

r^r»acw^r.— Nazbo,  Sabza  {Hind.)^  Sabja  (Mar,,  Ouz,), 
Nasbo,  Sabja,  Baboi-tulsi  (Beng.),  Tirunitru-pachchai  (Taw.), 
Vibudi-pattri  (TeL),  Kam-kasturi  (Can.), 

History,  Uses,  &C. — The  Hindus  dislike  the  smell  of 
this  plant ;  the  Mahometans  on  the  other  hand  are  very  partial 
to  it.  The  Arabs  call  it  Rihin  or  "  the  herb,"  and  the  Persians 
Shahasperham  or  "  king  of  herbs,"  and  Ndzbu,  "  having  a 
delicate  odour  ";  it  is  also  known  in  Persia  as  Habak-i-Kirmani, 
"  Kirman  mint,"  from  its  abundance  in  that  province.  The 
author  of  the  Makhzan  states  that  it  is  the  ^^1   (Ocimum)  of 
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Europeans,  who  call  the  large-leaved  variety  Ocxmum  magnum f 
and  the  sraall-leaved  Ocimum  parmim.  The  plant  i»  considered 
to  be  hot  and  dry,  deobetruent,  canninative,  and  stimulant,  and 
the  seeds  taken  whole  are  much  valued  on  account  of  their 
mucilaginous  properties :  when  crushed  they  are  said  to  be 
astringent,  and  are  prescribed  in  fluxes  from  the  bowels.  The 
juice  of  the  plant  snuffed  up  causes  sneezing  and  clears  the 
brain.  O,  bam  leu  jh  is  probably  the  ^tA«ov  of  Dioscorides,  but 
perhaps  not  of  Theophrastus,  who  describes  ^^fiov  as  a  shrub. 
The  Ocimum  of  Pliny  is  probably  a  kind  of  clover  which  also 
bore  this  name,  as  ho  states  that  it  is  given  to  mares  and 
asses  to  promote  conception. 

De  Gubematis  {Myth,  des  Plant,  ii.,  35)  gives  an  interesting 
account  of  the  history  of  Basil  in  Europe  where  it  is  considered 
to  be  erotic  and  funereal.  In  Southern  Italy  it  is  worn  in  the 
waist  or  bosom  of  young  girls  and  in  the  hair  of  married  women, 
and  is  called  Bada-nicola ;  the  youths  stick  a  sprig  of  it  above 
the  ear  when  they  go  courting.  In  Tuscany  the  Basil  is  called 
Amorino,  In  Crete  it  is  a  sign  of  mourning,  but  is  universally 
cultivated  in  window  gardens;  Boccacio^s  story  of  Isabetta  of 
Messina  is  too  well  known  to  require  repetition.  De  Guber- 
natis  is  of  opinian  that  all  the  superstitions  concerning  this 
plant  current  in  Southern  Europe  are  of  Byzantine  origin. 
According  to  the  Apommaris  Apotelesmata,  to  uioam  of  Basil 
is  unlucky. 

In  Europe  Sweet  Baal  is  used  as  a  pothei'b  for  seasoning 
certain  kinds  of  food,  and  is  considered  to  have  the  same 
general  qualities  as  thyme,  sage,  &c.  It  haslongbeen  a  popular 
remedy  for  mild  nervous  or  hysterical  disorders,  and  in  Buenos 
Ayres  its  fresh  juice  is  said  to  be  used  as  an  anthelmintie,  and 
to  possess  the  advantage  of  not  tending  to  produce  unpleasant 
symp'  ;m8.  Its  ess^jutial  oil  was  formerly  in  vogue  as  a  carmina- 
tive and  nervine.      {Med.  Record,  xvi.,  325.) 

Description. — Three  forms  of  this  plant  are  common  in 
India :  th^  mint-like  garden  basil,  with  large  flowers  and  green 
or  purple  stems;  the  variety  pilosum  of  Eoxburgh  having  a 
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pleaaant  lemon  odour ;  and  a  small  variety  common  in  gardens 
and  on  waste  ground  having  a  marked  peppermint  odour,  and 
hardly  different  from  0.  canum.  The  ordinary  garden  basil  has 
brown  nutlets,  but  those  of  the  pilose  variety  are  black  and 
correspond  with  the  drug  imported  from  Persia  under  the  name 
of  Tukm-i-rihdn.  They  are  small,  black,  oblong  nutlets,  barely 
y^^  of  an  inch  long,  slightly  arched  on  one  side  and  flattened  on 
the  other,  at  the  base  there  is  a  small  projection  with  a  white 
point.  They  have  no  odour,  the  taste  is  oily  and  slightly 
pungent.  When  moistened  they  become  coated  with  a  semi- 
dpaque  mucilage. 

Chemical  composition, — The  leaves  distilled  with  water  yield 
about  1*56  per  cent,  of  a  yellowish-green  oil,  lighter  than  water 
(Rayhaud,  J.,  Pharm,  20,  447),  which,  when  kept,  solidifies, 
almost  wholly,  as  crystallised  basil-camphor;  the  solid  oil 
crystallised  from  alcohol  forms  4-sided  prisms,  having  a  faint 
smell  and  taste ;  crystallised  from  water,  it  forms  white,  trans- 
parent, nearly  tasteless  tetrahedrons.  It  is  neutral.  Formula 
QBo  jjifl  g gQ  {Botiastre,  Dumas  and  Peligot  in  Gmelin^s  Hand^ 
book,  14,  359.) 

The  price  of  the  Persian  seeds  in  Bombay  is  Rs.  4  per  maund 
of  37i  lbs. 

OCIMUM  GRATISSIMUM,  Linn. 

Fig. — Jacq,  Ic,  PL  Rar.  Hi,,  t.  496;  Rheede,  Hort.  MaL  x., 

tm. 

Hab. — Bengal,  Chittagong,  E.  Nepal,  Deccan  Peninsula, 
The  leaves. 

.  Vernacular, — B.am-tulasi  {Hind.  Mar,  Beng.),  Elumicham- 
tolashi  {Tam.)y  Nimma-tulasi  {Tel,\  Kattu-tuttuva  {Mai), 
Kada-tulasi  {Can.)* 

History,  Uses,  &C. — ^This  plant  is  the  Varvara,  Barba- 
ra, and  A  j  valla  of  the  Nighantas.  The  leaves  have  a  remark- 
ably grateful  lemon  odour  and  taste,  and  are  made  into  a  chutney 
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by  the  Hindus,  and  are  also  used  as  a  cooling  remedy  in  gonor* 
rhoea.  Baths  and  fumigations  prepared  with  this  plant  are  used 
in  the  treatment  of  rheumatism  and  paralysis.  A  decoction  of 
the  mucilaginous  seeds  is  used  as  a  demulcent.  This  plant 
has  been  wrongly  identified  with  the  Palangmishk  or  Faranj- 
mishk  of  Persia.  The  seeds  imported  into  Bombay  from  Persia 
under  these  names  bear  no  resemblance  to  those  of  0.  gratia- 
simum. 

Description. — Stem  erect,  woody,  perennial;  bark  ash- 
coloured;  branches  opposite,  erect,  4-8ided,  when  young  smooth, 
glossy  and  green,  whole  height  of  the  plant  from  4  to  8  feet ; 
leaves  opposite,  long-petioled,  drooping,  oblong,  ventricose, 
remotely  serrate,  pointed,  smooth  on  both  sides,  often  6  inches 
long,  including  the  petiole,  which  is  about  a  third  of  the  whole ; 
racemes  terminal,  pretty  long,  rigidly  erect,  with  the  verticels 
of  six  flowers  pretty  close ;  bracts  short  petioled,  reflexed,  cor- 
date lanceolate  ;  calyx,  upper  lip  marked  with  three  nerves ; 
corol  short,  scarcely  larger  than  the  calyx,  of  a  pale  yellow  under- 
neath, oblong,  concave,  and  entire ;  filaments  longer  than  the 
corol,  with  a  large  tuft  of  dark  yellow  hairs  on  the  joints  of 
the  large  pair  near  the  base.     (Boxh,) 


OCIMUM  SANCTUM.  Linn. 

Fig. — Surni.  Tim,  Zeyl  174,  U  BO,ff,  1,  2;  Rumph.  Herb 
Anib.  v.,  t.  92, /.  2.     Holy  Basil  {Eng.). 

H  ab . ^Throughout  India.     The  leaves . 

Vernamlar. — Tulsi  {Hind.,  Giiz,),  Tulasi  {Tarn,,  TeL,  Mai., 
Beng.,  Mar.,  Can,). 

HistorVf  Uses,  &C. — The  Tulasi  plant  is  venerated 
in  India  by  the  Hindus  like  the  Vervein  was  amongst  the 
Romans.  Its  worship  is  expounded  in  the  TuJasikavafajn,^  little 
book  composed  of  two  parts :  the  first  being  the  Tulasikava^am 
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proper  or  *'Tulasi  amulet,*'  from  the  Tulasimihdtmya  of  the 
Brahmanda  Parana,  and  the  second,  a  hymn  in  honour  of  the 
plant  by  a  certain  Pundarika.  The  Tulasi  is  invoked  for  the 
protection  of  all  parts  of  the  body  in  life  and  death,  and  espe- 
cially in  its  quality  oiputradah  putrakankahindm,  or  "  giver  of 
children."  The  plant  is  the  beloved  of  the  gods  and  of  pious 
persons,  to  whom  it  affords  ita  amrita  (ambrosia) ;  it  is  especially 
dear  to  Vishnu  and  Lakshmi,  whence  its  synonyms  Haripriya, 
Vishnupriya  and  Lakshmipriya.  The  divine  N^rada  has  sung 
the  praises  of  this  immortal  plant,  which  contains  in  itself 
every  perfection,  cures  every  ill,  and  purifies  and  guides  to  the 
heavenly  paradise  those  who  worship  it.  The  mystery  of  the 
Tulasi  is  the  mystery  of  the  Creator. 

The  worship  of  the  plant  is  strongly  recommended  to  Yishnuites 
in  the  latter  part  of  the  Patfmapurana,  and  it  is  also  worshipped 
by  the  followers  of  Siva.  Krishna,  the  popular  incarnation  of 
Vishnu,  has  adopted  this  herb  for  his  cult,  whence  the  name 
Krishna-tulasi.  Sita,  according  to  the  Ramayana,  was  turned 
into  a  Basil  plant,  which  on  this  account  bears  the  synonym 
Sitahvaya.  The  connection  between  the  Tulasi  and  the  Amrita 
is  indicated  by  the  suspension  over  the  plant  of  a  dropping  pot 
of  water  in  the  month  Vaisakh.  Worshippers  of  Vishnu  wear  a 
necklace  of  Tulasi  beads,  and  the  Vishnu  dutas  or  "  messengers 
of  VishnUy^'carry  tuhsimani  rosaries.  When  a  Hindu  dies,  his  head 
is  washed  with  water  in  which  are  placed  Tulasi  leaves  and 
Sebamum  seeds,  and  a  sprig  of  the  plant  is  placed  upon  his  breast 
as  a  viaticum.  According  to  the  Kni/d^ogasaraa,  the  devout  wor- 
shipper of  the  Tulasi  is  privileged  to  ascend  to  Vishnu's  paradise 
accompanied  by  10  ndllions  of  his  kindred.  The  wretch  who 
destroys  the  plant  is  abhorred  of  Vishnu,  and  can  never  hope  for 
any  prosperity ;  it  may  only  be  plucked  for  religious  or  medicinal 
use  and  when  oflFering  the  following  prayer: — "Mother  Tulasi, 
who  brings  joy  to  the  heart  of  Qovindas,  I  gather  thee  for  the 
worship  of  Narayana ;  without  thee,  0  blessed  one,  every  work 
is  vain  ;  that  is  why  I  pluck  thee  ;  0  goddess,  be  propitious  to 
me.  As  I  gather  thee  with  care,  be  merciful  to  me,  O  Tulasi, 
mother  of  the  world,  I  beseech  thee." 
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'  Iq   worshipping  the  plant,  it  is  addressed    as  the  goddess 
Sri  or  Lakshmi — 

Sakhi,  Sabhe,  Pipah&rini,  Punyade,  Namaste, 
N&radanute,  Ndrdyanamah&hpriye  ! 

O  beloved,  O  beautifuli  O  destroyer  of  the  wicked,  0  purifier ; 
Honour  to  thee,  O  distinguished  of  N&rada,  O  dear  to  the  heart   of 
Vishnu ! 

The  goddess  is  besought  to  protect  the  head  (ftras),  the 
forehead  iphdlam),  the  sight  (drii'os),  the  nose  {grahnam)  in 
her  quality  of  sugandha  or  perfumed,  the  face  (mukham)  in  her 
quality  of  sumukhi  or  fair  of  face,  the  tongue,  the  neck, 
the  shoulders,  the  body  {madhi/ajn) in  its  quality  oi  punyada,  &c., 
down  to  the  feet.     {Be  Gubernatis,) 

The  Tulasi  plant  may  be  often  seen  occupying  a  prominent 
position  in  front  of  Hindu  houses  ;  when  thus  kept  it  has  to  be 
watered  and  worshipped  daily .  It  is  often  grown  on  the  top 
of  the  Brundavanas*  or  square  brick  structures  erected  in  the 
outer  courts  of  temples,  and  in  Calcutta,  even  in  European 
compounds,  there  is  hardly  a  hut  occupied  by  a  Darwin  or 
Ooriya  bearer  without  a  pot  of  Tulsi  clobe  to  the  door. 
Frequently  in  the  evenings  a  light  is  kept  burning  near  the 
plant.  Sanskrit  writers  make  two  varieties  of  this  plant  (founded 
upon  some  diflPerence  in  the  colour  of  their  leaves),  namely,  white 
and  black ;  the  plant,  irrespective  of  colour,  is  called  in  Sanskrit 
Tulasi  and  Pamasa,  According  to  the  Raja  Nirghanta,  it 
removes  cold,  destroys  intestinal  worms  and  evil  spirits,  and 
alleviates  vomiting. 

The  leaves  are  said  to  be  expectorant,  and  are  prescribed  in 
catarrhal  afEections.  The  dried  leaves  powdered  are  used  as  a 
snufE  in  a  disease  called  peenash  (ozoena).  Ainslie  mentions 
the  use  of  the  root  in  decoction  in  febrile  affections.  In  the 
Goncan  a  decoction  of  the  leaves  with  the  flowers  of  Careya 
arborea  and  black  pepper  is  given  in  remittent  fever.  Tulasi  is 
.also  an  ingredient  in  prescriptions  for  rheumatism.  (See  Vitex 
trifolia,)     The  seeds  are  mucilaginous  and  demulcent. 

^  5*^1  ^^  (Vrindavana)  is  a  raised  platform  of  earth  or  masonry  on  which 
the  worshippers  of  Krishna  plant  and  preserve  the  Tulasi. 
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Description. — Stem  short,  woody,  perennial;  branches 
numerous,  opposite,  round,  usually  dark-purple,  hairy;  leaves 
opposite,  petioled,  oval,  serrate,  downy,  about  1^  inch  long 
and  1  inch  broad;  racemes  terminal,  erect,  usually  dark- 
purple,  hairy,  4-aided ;  bracts  opposite,  petioled,  cordate,  reflex, 
3-flowered;  seeds  black,  oblong,  about  y^  of  an  inch  long, 
slightly  arched  on  one  side  and  flattened  on  the  other,  blunt- 
pointed. 

Other  labiate  plants,  ofiiciual  in  the  East  on  account  of  their 
mucilaginous  nutlets,  are : — 

Salvia  plebeia,  Bf\,  and  S,  aegyptiaca,  Linn.  var. 

fMimila  Bth,  Dcfie.  in  J  acq.  Voy.  Bot.  128,  t.  133.  The  former 
plant  is  common  in  many  parts  of  India,  and  the  latter  in  the 
SSalt  Range  and  Trans-Indus,  extending  to  Sind  and  Belu-^ 
chistan. 

The  nutlets  of  8.  plebeia  are  very  small,  ^xs  ^^  ^^  i^^l*  iowg> 
ellipsoid,  smooth,  and  of  a  brown  colour ;  they  are  valued  on 
account  of  their  mucilaginous  properties,  and  are  administered 
internally  in  gonorrhooa.  They  are  supposed  to  have  strengthen- 
ing properties,  and  are  given  to  promote  the  sexual  powers 
like  many  other  mucilaginous  drugs.  The  statement  that  they 
are  used  for  killing  vermin  is  a  mistake.  The  plant  is  known 
as  Sathi  and  Samundar-sok  in  the  Punjab  and  Sind,  and  the 
seeds  are  sold  in  the  bazars  under  the  name  of  Kammar-kas 
or  "  strong-back."  Theophrastus  (II.  P.  ix.,  19)  mentions  a 
Kparaloyovot  or  "  strong-back "  which  has  not  been  identified. 
The  Greeks  were  acquainted  with  8.  officinalis^  the  Ulelisphakos 
or  8phak08  of  Theophrastus  (H.  P.  vi.,  1, 2),  and  the  ElelisphaMa 
of  modern  Greece. 

The  nutlets  of  8.  cBgyptiaca  var.  pumila  are  much  larger  {^^  of 
an  inch),  and  are  used  in  the  north  of  India  as  a  substitute  for 
Tukm-i^balung. 

Chemical  composition, — The  seeds  of  S.  ;>feJtffahave  the  follow- 
ing composition: — ^Water,  10*44; oil,  18*68;  albuminoids,  11*90; 
gum  and  fibre,  43*98 ;  ash,  15  per  cent.    No  alkaloid  is  present. 
The  nitrogen  amounts  to  1*88  per  cent, 
in— 12 
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Lallemantia  Royleana,  Benth,,  furulshes  the  nutlets 

sold  in  the  bazars  as  Ttikm-i-hdlung.  It  is  a  plant  of  the  Salt 
Range  and  Trans-Indus,  extending  to  Persia,  from  whence  the 
di-ug  is  imported  via  Bombay. 

As  met  with  in  conmierce,  they  are  black,  J  of  an  inch 
in  length,  oblong,  smooth,  3-angled,  tapering  towards  the 
umbilicus,  which  is  marked  by  a  white  spot ;  one  side  of  the  seed 
is  broader  than  the  other  .two,  and  slightly  arched.  The  seeds 
when  moistened  become  immediately  coated  with  a  tenacious, 
opaque,  tasteless,  grey  mucilage. 

Under  the  name  of  Faranjnmhk  or  Biranjmishky  Arabic  forms 
of  the  Persian  name  Falangmuhlc,  the  nutlets  of  an  unidentified 
labiate  plant  are  imported  from  Persia. 

They  are  about  ^^  of  an  incli  in  length,  brown,  oblong, 
smooth,  3-angled,  tapciung  towards  the  umbilicus,  which  is 
marked  by  a  white  spot.  When  moistened  thoy  become  coated 
with  a  transparent  mucilage.     The  taste  is  feebly  pungent. 

The  plant  from  which  they  are  said  to  be  obtained  is 
described  by  Persian  medical  writers  as  having  a  clove-like 
odour,  on  which  account  it  is  often  called  Krtran/ai'i'bmtam, 
"garden  clove."  According  to  Abu  Ilaiiifeh,  it  is  the  same  as 
the  plant  called  by  the  Arabs  AHuha-el-fatiycd  {Calamintha 
Clinopodiim,  Benth.,  the  Wild  Basil).  It  is  considered  to  be 
cephalic,  astringent,  cardiacal,  tonic,  and  carminative. 

COLEUS  AROMATICUS,  Benth. 

Fig.— Wight  III.  iL,  t  175;  Bot.  Reg,,  t.  1520.  Country 
Borage  {Hug,). 

Hab. — Moluccas.  Cultivated  throughout  India  and  Ceylon. 
The  leaves. 

FerwffCM/ar.— Pathar-chdr  {Ilind.,  Beng,),  Pan-ova  (Mar.). 

History,  Uses,  &C.— This  plant,  found  in  every  Indian 
garden,  is  the  Colms  aromaticiis  of  Loureiro,  who  describes  it  as 
resolvent,  tonic  and  ooplialic,  and  useful  in  asthma  and  chronic 
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cough ;  also  in  epileptic  and  convulsive  affections.     Roxburgh 
(FL  Ind,,  iii.,  22)  remarks  that  the  loaves  and  all  parts  of  the 
plant  are  delightfully  fragrant,  they  are  frequently  eaten  with 
bread  and  butter,  also  bruised  and  put  into  country  beer,  cool 
tankards,  &c.,  being  an  excellent  substitute  for  Borage.    Amongst 
the  natives  of  India  the  juice  is  a  domestic  remedy  in  colic  and 
dyspepsia,  and  the  crushed  loaves  are  applied  to  relieve  the  pain 
and  irritation  caused  by  the  sting  of  the  centipede.    The  chopped 
leaves,  made   into  pellets  and  dipped  in  a  paste  made  of  the 
flour  of  the  chickpea,  arc  fried  in  butter  and  eaten.     Food  pre- 
pared in  this  manner  is  a  favorite  Indian  dish  and  is  called  vi^ 
(bhajen).     Dr.  Wight  speaks  of  the  plant  as  a  powerful  aromatic 
carminative,  given  in  cases  of  colic  in  children,  in  the  treatment 
of  which  the  expresssd  juice  is  prescribed  mixed  with  sugar  or 
other  suitable  vehicle.     In  his  own  practice  he  observed  it  to 
produce  so  decidedly  an  intoxicating  effect  that  the  patient,  a 
European  lady,  who  had  taken  it  on  native  advice  for  dyspepsia, 
had  to  discontinue  it,  though  otherwise  benefiting  under  its  use. 
The  Rev.  J.  Long  (Joum.  Agri-Hort.  Sor.,  Irid.y  1858,  x.,p.  23) 
also   notices  its   intoxicating  properties,     [n  the  Diet.  Econ. 
Prod,  of  India,  ii.,  504,  it  is  stated  on  the  authority  of  Dr.  A.  C. 
Mookerjee  that  the  expressed  juice  of  the  leaves  is  considered 
an  anodyne  and  astringent,  and  is  applied  round  the  orbit  in 
cases  of  conjunctivitis.     One  of  us  has  taken  large  doses  of  the 
fresh  juice   of  the  leaves  without  observing  any  intoxicating 
effect,  and  Mr.  J.  G.  Prebble,  who  has  experimented  with  a 
mccus  prepared  from  the  fresh  herb,  informs  us  that  in  large 
and  repeated  doses  it  did  not  produce  the  slightest  intoxicating 
effect.    The  succm,  a  sample  of  which  he  has  kindly  supplied, 
had  the  smell  and  taste  of  weak  infusion  of  liquorice  root. 

Description. — The  leaves  of  (7.  aromaticvs,  which  are 
broad,  ovate-crenatcd,  and  very  thick,  are  about  3  inches  long, 
and  thickly  studded  with  hairs,  which  on  the  upper-surface  are 
principally  jointed  and  tapering,  but  a  few  are  simple  and 
surmounted  by  a  globular,  transparent,  brilliant  gland  like  a 
minute  dcwdrop.  On  the  imder-surfacc  the  glandular  hairs  are 
most  numerous,  and  give  rise  to  a  frosted  ap|)carance.     The 
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epidermis  is  provided  with  numerous  simple  stomata.  The 
venation  is  reticulate,  and  remarkably  prominent  on  the  under- 
surface  of  the  leaf.  A  few  oil  globules  are  met  with  in  the 
parenchyma,  but  the  aroma  is  chiefly  situated  in  the  glandular 
hairs.  The  taste  of  the  leaf  is  at  first  pleasantly  aromatic,  after- 
wards very  pungent;  the  odour  is  agreeable  and  refreshing. 

ANISOCHILUS  CARNOSUS.  Wall. 

Fig. —  Wight  III^  t,  176  6,/.  1 ;  Linn.  Amcen.  Acad,  x.^  56, 
t  3 ;  Bheede,  Sort,  Mai.  x.,  t,  90. 

Hab. — Western  Himalaya,  Central  and  Southern  India. 
The  leaves  and  essential  oil. 

Vernacular. — Pan-jira  {Hind.),  K&pdrli,  Pto-jiren  {Mar.), 
Karpprfra-valli  {Tarn.),  Roga-chettu,  Omamu-aku  (2V/.),  Cho- 
mara,  Kurkha  {Mai.),  Dodda-patri  {Can.). 

History,  Uses,  &C. — Ainslie  states  that  the  fresh  juice 
of  the  leaves  mixed  with  sugar-candy  is  prescribed  by  the  Tamil 
physicians  in  cynanche,  who  also  prepare  with  it,  in  conjunction 
with  the  juices  of  other  herbs  and  gingelly  oil,  a  cooUng  lini- 
ment for  the  head.  Dr.  G.  Bidie  (Madras  Quart.  Med.  Joum., 
1862,  Vol.  v.,  p.  269)  describes  it  as  a  mild  stimulant  expec- 
torant.   Its  properties  depend  upon  a  volatile  oil. 

In  the  Diet.  Econ.  Prod,  of  India  it  is  stated  on  the  authority 
of  Surgeon-Major  North  that  the  juice  of  the  leaves  mixed 
with  sugar  and  human  milk  is  a  popular  domestic  remedy  for 
children's  coughs  in  Mysore. 

Description. — Stem  erect,  tetragonal;  leaves  petioled, 
ovate-roimded,  obtuse  crenated,  cor  date  at  the  base,  or  rounded, 
thick,  fleshy,  hoary  and  tomentose,  or  villous  on  both  sides ; 
spikes  long  peduncled,  at  length  cylindric ;  floral  leaves  ovate- 
obtuse;  upper  lip  of  calyx  acute,  glabrous,  membranaceous, 
ciliated  on  the  margin ;  lower  lip  truncate,  quite  entire ;  corolla 
bilabiate ;  upper  lip  bluntly  3  to  4-clef t,  lower  lip  entire ; 
flowers  lilac. 
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LAVANDULA  STCECHAS,  Linn. 

Fig. —  Barrel.  Ic,  t.  301.  Arabian  or  French  Lavender 
{Eng.)y  Stoechas  Arabique  (-fV.)- 

Hab. —  Mediterranean  Coasts  to  Asia  Minor  and  Arabia. 
The  flower  spikes. 

Vernacular. — Dharu  (Hind.),  Ustukhudus  {Ind.  Bazars). 

History,  Uses,  &C. — Dioscorides  states  that  this  plant 
is  called  Stoechas  from  its  growing  on  the  Stcochades,  a  group 
of  islands  on  the  South  Coast  of  Gaul  near  Massilia,  now  called 
Isles  d'HySres.  It  is  the  wj^^^^  or  (jmjA^i^\  of  Ibn  Sina. 
It  is  much  used  by  Mahometan  physicians,  who  consider  it 
to  be  cephalic,  resolvent,  deobstruent  and  carminative,  and 
prescribe  it  in  chest  afEections  ;  they  also  think  that  it  assists  in 
expelling  bilious  and  phlegmatic  humors.  (Cf .  Dios.  iii.,  28 ; 
Paul.  ^g.  vi. ;  Plin.  26,  27.) 

The  author  of  the  Makhzan-el-Admya  devotes  a  whole  folio 
page  to  a  description  of  its  properties,  and  especially  enlarges 
upon  its  cephalic  virtues ;  he  concludes  by  saying,  "  In  short 
Ustukhudus  is  the  broom  of  the  brain,  it  sweeps  away  all 
phlegmatic  impurities,  and  removes  obstructions,  strengthening 
its  powers,  expelling  vain  crudities,  and  rarifying  the  intel- 
lect." 

In  Western  India  the  drug  is  best  known,  though  incor- 
rectly, under  the  Portuguese  name  of  Alfazema,*  which  is 
corrupted  by  the  natives  into  Alphajan.  In  European  medicine 
the  flowers  furnish  the  base  of  the  sirop  de  stoechas  compose, 
and  are  sometimes  distilled  for  the  sake  of  their  essential  oil, 
which  is  known  as  ^' false  oil  of  Spike,"  the  true  oil  of  Spike 
being  the  produce  of  L.  Spica. 

L.  Stcecha^  is  known  in  Spain  as  ''Bomero  Santo"  (sacred 
rosemary).  Its  essential  oil  (also  that  of  L.  dentata)  is  there 
obtained  for  household  use  by  suspending  the  fresh  flowering 

*  tiovandula  vera,  L.  Stackas,  ii  called  RosmariDho  by  the  Portuguese 
in  Europe. 
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stalks,  flowers  downward,  in  closed  lx)ltles  and  exposing  them  for 
some  time  in  the  sun's  rays ;  a  mixture  of  water  and  essential 
oil  collects  at  the  bottom,  which  is  used  as  a  haemostatic  and 
for  cleansing  wounds.     {J.  C.  Saicer,) 

Description. — The  purple  flowers  occur  in  short-stalked 
spikes  and  are  situated  in  the  axils  of  downy,  heart-shaped 
bracts.  The  upper  bracts,  which  are  abortive,  form  a  purple 
tuft  at  the  top  of  the  spike.  The  drug  has  a  camphoraceous 
odour  and  a  hot  bitter  taste.  The  odour  of  the  oil,  which  is  of 
a  reddish-yellow  colour,  recalls  that  of  oil  of  rosemary. 

Chemical  composition, — The  specific  gravity  of  Spanish  oil 
of  L.  Stcechas  is  0-942  at  15°  C.  It  boils  between  180*=^  and 
245°.    (J.    C.  Sawer,  Ckem.  (uni  Dnifjfjist,  1891,1^0.  r}G7.) 

Commerce, — The  drug  is  largely  imported  from  Europe. 
Value,  Rs.  8  per  maund  of  37^  lbs. 

JADEH. 

The  »<^^of  the  Arabian  physicians  is  generally  considered  to 
be  the  Fuliyun  (irdXcov)  of  the  Greeks;  by  some  supposed  to  be  the 
Poley-Germander  {Tcticn'um  ]Witfm,  Linn.)  ;  it  is  described  as 
deobstruent,  diuretic,  anthelmintic,  and  tonic.  {Diosc,  iii.,  115; 
Plin.y  21 ,  60,  84. )  Dumolin,  however,  maintains  the  iroXiov  of  the 
Greeks  and  the  Polium  of  Pliny  to  bo  Santolina  chamcecyparksus, 
the  "Lavender  Cotton"  of  our  gardens.  Ibn  Sina  describes 
Jadeh  as  ^^*  e^f^y,  "a  kind  of  wormsecd."  Persian  writers 
on  Matef^ta  Medica  give  Gul-i-urba  and  Amberhcd  as  its 
synonyms. 

Dr.  Jayakar,  Civil  Surgeon  at  Muscat,  and  a  distinguished 
Arabic  scholar,  forwarded  to  one  of  us  in  1885  a  plant  growing 
on  the  hills  near  that  town  which  is  called  Jadeh,  and  also  a 
specimen  of  the  Jadeh  of  the  Muscat  shops  which  comes  from 
Bandar  Abbas.  Both  of  Dr.  Jayakar's  specimens  are  woody, 
labiate  plants,  with  linear  leaves  and  terminal  crowded  spikes  of 
flowers,  both  arc  densely  covered  with  a  cotton-like  down,  more 
especially  the  Persian  specimen.     The  two  plants  are  evidently 
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very  closely  related  ;  they  are  used  in  febrile  aJFections  by  the 
Arabs,  one  ounce  being  steeped  in  cold  water  all  night,  and 
the  infusion  strained  and  taken  in  the  morning.  In  infantile 
fevers  the  body  is  fumigated  with  the  drug. 

The  specimens  were  forwarded  to  Kew,  but  have  not,  as  far  as 
we  know,  been  identified.  The  Bander  Abbas  Jadeh,  as  sold  in 
the  shops,  consists  of  the  flowers  mixed  with  a  few  leaves  and 
stems.  The  flowers  are  about  y'^  of  an  inch  long,  and  only 
protrude  a  little  from  the  cottony  calyx ;  they  are  permanent 
and  firmly  attached  to  the  seeds,  which  are  black,  rugose,  and 
somewhat  kidney-shaped.  The  odour  of  the  drug  somewhat 
resembles  that  of  wormseed,  while  that  of  the  Arabian  plant  is 
more  like  lavender. 

POGOSTEMON  PARVIFLORUS,  Benth. 

Syn. — p.  purpuncaiiiisy  Dalz.  in  Hook,  Kew  Journ.  it.,  336. 

Hab.  — Sub- tropical  Himalaya,  Deccan  Peninsula.  The  root 
and  leaves. 

Vffrnacular, — Pangala,  Phangala  (Mar.), 

History,  Uses,  &C. — This  plant  hardly  differs  from 
P,  purpuroiscens,  and  is  very  closely  related  to  P,  jJledrarU/mdes, 
P,  yhber,  and  the  variety  siiavis  of  P.  Patchouli.  It  does  not 
appear  to  be  mentioned  by  Sanskrit  medical  writers,  but  the 
root  has  a  popular  reputation  as  a  styptic.  In  the  Ratnagiri 
District  of  Western  India,  the  root  has  long  been  in  use 
amongst  the  natives  as  a  secret  remedy  for  the  bite  of  the 
Phdrsa  snake,  and  in  February  1871,  Mr,  H.  B.  Boswell,  the 
Collector,  addressed  the  Civil  Surgeon  in  the  following  terms : — • 
"  I  have  the  honor  to  send  you  a  specimen  of  a  root  which 
I  have  reason  to  believe  to  be  a  cure  for  the  bite  of  the  Phursa 
snake,  and  I  shall  feel  very  much  obliged  to  you  if  you  can  in 
any  way  ascertain  its  medicinal  properties  and  its  effect  on  any 
one  so  bitten. 

'^  It  is  said  to  stop  all  the  after  ill-effects  of  this  poisonous 
bite,  which  is  more  than  Liquor  Ammonite  will,   I  believe. 
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often  do.  The  patient  is  to  eat  as  much  o{  it,  after  it  has  been 
washed,  as  would  make  in  bulk  the  size  of  the  first  joint  of  one's 
first  finger.  This  he  is  to  do  three  times  a  day  for  seven  days. 
It  is  also  to  be  applied  externally  to  the  wound.  I  cannot,  of 
course,  vouch  for  the  truth  of  this,  or  the  efficacy  of  the  cure,  but 
one  of  my  sepoys,  who  was  bitten  by  a  Phdrsa  a  week  ago,  has 
been  doctored  by  the  Patel  (village  headman)  of  this  place,  in 
this  manner,  and  is  now  apparently  well.  The  Patel  after  much 
persuasion  has  shown  me  the  root  and  the  plant,  one  I  know 
well,  but  the  name  of  which  I  am  not  at  liberty  at  present  to 
mention.     He  also  assures  me  that  this  is  all  he  uses." 

The.  plant  was  forwarded  in  April  1871  to  the  Chemical 
Analyser  to  Government,  who  identified  it  as  a  species  of 
Perilla,  and  expressed  an  opinion  that  it  was  highly  improbable 
that  a  plant  belonging  to  the  Labiatae  would  prove  to  be  a 
specific  for  snake-poisoning,  and  suggested  that  some  trustworthy 
evidence  of  its  value  should  be  obtained  before  he  undertook  an 
analysis.  In  June  of  the  same  year.  Dr.  0.  Joynt,  the  Civil 
Surgeon,  reported  the  following  case:— "A  sepoy,  aged  27,  was 
admitted  on  the  night  of  the  29th ;  Liquor  Ammonias  was  applied 
to  the  wound  after  incising ;  next  morning  there  was  hoBmorrhage 
from  the  wound,  and  also  free  hflcmorrhage  from  the  gums  and 
tongue,  the  blood  escaping  had  a  bright  arterial  hue.  A 
scruple  of  the  root  was  ordered  three  times  a  day.  The  first  dose 
decidedly  relieved  the  vertigo  which  he  complained  of,  and 
next  day  there  was  a  marked  diminution  in  the  haemorrhage 
from  gums  and  tongue,  which  entirely  ceased  on  the  fourth  day. 
No  other  medicine  was  given."  Dr.  Joynt  remarked:— "The 
employment  of  the  root  in  this  case  appears  to  have  been 
singularly  beneficial,  and  to  deserve  further  investigation.*' 

Unfortunately,  Dr.  Joynt  left  Ratnagiri  shortly  afterwards 
and  was  unable  to  continue  his  investigations.  In  the  Annual 
Report  of  the  Ratnagiri  Police  Hospital  for  the  year  1873-74, 
the  following  remarks  by  Dr.  E.  H.  R.  Langley,  the  Civil 
Surgeon,  occur: — "Snake-bites  furnished  two  cases;  these 
injuries  were  caused  by  snakes  called  'Phdrsa'  by  the  natives 
(Echis  envinaia  of  ophiologists).     A  rapid  cure  was  effected  by 
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the  internal  administration,  together  with  local  application  of 
the  root  of  a  shrub,  *the  Pogostenwnpurpuricaulis,'  very  common 
all  over  the  Concan."  In  1874  Dr,  Langley  made  the  follow- 
ing report  to  the  Deputy  Surgeon-General : — "  Thirteen  casea 
arising  from  the  bites  of  poisonous  snakes  were  treated  in  the 
Civil  Hospital,  Ratnagiri.  The  only  remedy  used  was  the 
pounded  root  of  a  plant  called  Pangia,  the  *  PogoBtemon  purpun-- 
cauiia of  botanists';  the  root  of  this  plant  is  given  internally  as 
well  as  applied  as  a  paste  locally  ;  all  these  cases  did  well,  and' 
were  discharged  from  two  to  four  days  after  admission." 

In  1884  Dr.  H.  McCalman,  Civil  Surgeon,  Ratnagiri,  for- 
warded a  communication,  "O/i  the  treatment  of  Pkoorsa  bite  htj 
Panght,  root  with  illustrative  case/'  to  the  Bombay  Medical  and 
Physical  Society,f  rom  which  we  extract  the  following  remarks:— 
*'The  Ec/m  carinata,  a  viperine  snake,  is  very  common  in  the 
Ratnagiri  District.  Fayrer  describes  it  as  fierce,  active  and 
aggressive,  always  on  the  defensive,  and  ready  to  attack.  The 
bite  is  eventually  highly  dangerous,  although  the  symptoms  may 
be  slow  in  developing.  In  fatal  cases  death  usually  occurs  in 
from  4  to  6  days,  and  is  prec<;ded  by  giddiness,  great  lethargy 
and  depression,  haemorrhagic  discharges,  albuminuria,  and 
occasionally  lockjaw,"  •  »  * 

**  Pangla  root,  chewed  in  a  fresh  state,  has  been  used  for  some 
years  by  Drs.  Joynt,  Langley,  Barker  and  myself  in  the  treat- 
ment of  Phoorsa  bite,  and  with  invariable  success." 

The  following  is  Dr.  McCalman's  illustrative  case  : — ^Rowjee 
Balsawant,  Hindoo,  police  constable,  aged  45,  was  admitted 
to  hospital  on  the  14th  June  1884,  at  6  a.m.  An  hour 
previously  he  was  bitten  on  the  dorsum  of  the  foot  by  a 
Phoorsa  snake,  afterwards  recognized  and  killed.  He  was  im- 
mediately given  Pangla  to  chew,  and  a  poultice  of  the  leaves 
applied  locally.  At  9  a.m.  there  was  much  pain  in  the  part, 
CDdematous  swelling  of  the  foot  and  ankle,  extending  half-way 
up  the  leg,  giddiness,  a  feeling  of  great  depression,  and  haemor- 
rhage (dark-coloured)  from  the  gums,  under  surface  of  the 
tongue  and  buccal  mucous  membrane  generally.  The  blood 
expectorated  did  not  coagulate.  This  bleeding  had  begun  at 
111.-13 
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6  A.M.,  an  hour  after  the  man  had  been  bitten.  Pulse  72,  tem- 
perature 98^  F.,  no  dyspnxBa.  Finding  the  haemorrhage  un- 
checked by  the  remedy,  some  perfectly  fresh  root  just  dug  up  was 
substituted  for  that  first  given.     The  effect  was  soon  apparent. 

At  2  P.M.,  giddiness  less,  pulse  78, .  temperature  99®, 
expression  tranquil,  urine  dark-coloured,  depositing  a  slight 
flocculent  sediment,  reaction  acid,  sp.  gr.  1012,  albumen  to  a 
considerable  extent.     Pain  of  the  foot  less. 

6  P.M.,  bleeding  from  the  mouth  practically  stopped,  giddiness 
increased,  pulse  72,  temperature  99^*4.  Urine  shows  blood 
eorpuscules  under  the  microscope. 

loth. — TSo  haDmorrhago  from  the  mouth;  urine  contains  a 
Considerable  quantity  of  blood ;.  vertigo  less.  Swelling  of  limb 
less.     Pulse  as  yesterday  and  of  fair  volume. 

16th. — No  haemorrhage  whatever.  No  giddiness.  TJrine 
pale,  no  sediment,  no  albumen,  sp.  gr.  1008.  Pulse  66.  Stiffness 
of  foot,  but  no  real  pain. 

17th. — ^Swelling  rapidly  disappearing.  No  head  symptoms. 
Urine  verj'  pale  and  plentiful,  sp.  gr.  1004. 

18th. — Pangla  omitted.  His  convalescence  was  uninterrupt- 
ed, and  he  left  the  hospital  on  the  22nd  perfectly  well. 

Dr.  McCalman  remarks: — "I  do  not  pretend  to  explain  the 
action  of  Pangla ;  that  the  remedy  acts  generally  and  physiolo- 
gically is  apparent  from  the  early  drying  up  of  remote  haemor- 
rhages (e.g,,  bleeding  from  the  urinary  tract)  and  the  relief  of 
cerebral  symptoms,  effects  due  to  a  restoration  of  the  natural 
state  of  the  blood,  and,  through  it,  of  the  nervous  centres.  The 
drug  may  also  stimulate  organs  concerned  in  the  elimination  of 
the  poison.  The  subject  is  one  which  calls  for  further  careful 
experimental  research." 

Through  the  courtesy  of  Surgeon-General  Pinkerton  we  have 
been  supplied  with  further  extracts  from  the  records  of  the 
Ilatnagiri  Civil  Hospital,  which  show  that  Pangla  root  is  still 
used  with  the  same  success  in  the  treatment  of  Phursa  bite. 
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Only  one  fatal  case  is  recorded,  and  in  that  the  remedy  was 
administered  in  the  form  of  tincture  instead  of  in  the  usual 
manner. 

Mr.  G.  "W.  Vidal,  C.S.,  in  a  letter  to  the  Bombay  Gazette, 
dated  January  30th,  1890,  states  that  the  bite  of  the  Phursa  snake 
is  apparently  fatal  in  about  20  per  cent,  of  cases,  and  the  action 
of  the  poison  is  slow.     He  says:  "In  collecting  materials  for  an 
account  of  the  snakes  of  Ratnagiri  for  the  Bombay  Gazetteer, 
I  found  (in  1878)  records  of  62  fatal  cases  treated  at  the  Civil 
Hospital.     These  cases  showed  that  death  occurred  on  an  aver- 
age m  four  and  a  half  days,  though  in  some  instances  patients 
had  lingered  up  to  twenty  days."     In  1855-56  Dr.  Imlach,  then 
Civil  Surgeon  of  Shikarpur,  in  a  description  of  the  *Kapar' 
(JEchia  carinata),  published  in  the  Transactions  of  the  Bombay 
Medical  and  Physical  Society  (Vol.  iii..  New  Series,  p.  80),  wrote 
that  "  a  reference  to  police  returns  will  show  that  in  by  far  the 
majority  of  cases  serious  injury  and  death  have  been  caused  by 
the  bite  of  this  species."     In  an  article  upon  the  "Venomous 
Snakes  of  North   Canara"   {Journ.  Nat,  Hist.   Soc.   Bombay, 
Vol.  v.,  No.  1,  p.  69 ) ,  Mr.  Vidal  says : — "  There  is  indeed  no  doubt 
that  the  Echis  is  a  far  more  potent  factor  than  any  other  venomous 
snake  in  swelling  the  mortality  of  the  Bombay  Presidency,  and 
it  is  important  that  this  fact  should  be  more  generally  known 
and   recognised  than   it  has  been  hitherto.     It  is,  of  course, 
impossible   to   show  the  exact  percentage  of  the  deaths  from 
Bnake-bite  for  which  the  Echis  is  responsible.    In  the  returns  no 
attempt  is  made  to  discriminate  the  species  to  which  the  recorded 
deaths  are  attributable,  and  little  if  any  reliance  could  be  placed 
in  the  statistics,  even  if  such  an  attempt  were  made.     But  the 
conclusion  stated  above  may,  I  think,  be  fairly  drawn  from  the 
fact,  which  is  very  clear  from  the  returns  in  their  present  shape, 
that  in  all  those  districts,  where  the  Echis  is  known  to  abound, 
the    average  mortality  from  the  snake-bite  is  markedly  high, 
while  conversely,  the  mortality  is  insignificant  in  other    dis- 
tricts where  the  Echis  is  either  rare  or  absent.     The  following 
table,  which  I  have  compiled  with  some  care  and  labour  from 
the  official  returns  for  the  eight  years,  1878-^85,  shows  the 
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populatiouy  the  actual  average  mortality,  and  the  mortality  per 
mille  of  each  district  in  the  Bombay  Presidency  :— 


District. 


Population 

Census  of 
1881. 


Average 
actual 
mortality 
from  snake- 
bite, 1878 
to  1885. 


Averag^e 
mortality 
per  mt'Z/tf, 

1878  to 
1885. 


Hydrabad 

Thar  and  Parkar 

Karachi 

Batnagiri  

Thana 

Panch  Mahals   

Sbikarpur 

Surat 

Kaira  

Broach  

Upper  Sind  Frontier 

Kolaba 

Ahmeilabad    

Sattara  

Kanara  

Belgaum 

Poona 

Dharwar < 

Khandeiah , 

Bijapur  , 

Nasik 

Ahmednagar 

Sholapur 


754,624 
203,344 
•478.688 
997,090 
908,548 
255,479 
852,986 
614,198 
804,800 
326,930 
124,181 
381,649 
856,324 

1,062,350 
421,840 
864,014 
900,621 
882,907 

1.237,231 
638,493 
781.206 
751,228 
682,487 


1817 

48-7 

87-2 
154-5 
1088 

30-5 

728 

41-5 

47-2 

191 
6-7 

19-8 

89-6 

41-0 

160 

30-2 

18-6 

17-6 

231 

110 

108 

10-3.1 
2-2 


0-247 

0-239 

0-182 

0156 

0-119 

0119 

0086 

0-067 

0  0586 

0  0584 

0053 

0052 

0046 

0038 

0-037 

0034 

0-020 

0019 

0-018 

0017 

00138 

00137 

0  003 


Thus  three  Sind  districts  and  Batnagiri^  in  all  of  which  the 
Echis  swarms  in  suitable  localities^  stand  well  at  the  top  of  the 
list  with  an  average  mortality,  taking  the  four  districts  together 
of  '205  per  1,000.  On  the  other  hand,  in  the  last  four  districts 
on  the  list,  t-iz.,  Bijapur,  Nasik,  Ahmednagar  and  Sholapur, 
the  combined  average  mortality  per  mille  is  only  '0118.  In 
other  words  only  one  man  dies  of  snake-bite  in  about  100,000 
in  these  Deccan  districts,  while  in  the  J?c/iw-ridden  tracts  one 
man  dies  in  every  5,000.  Daboias  and  kraits  are  probably 
nowhere  so  common  in  Western  India  as  to  have  much  appre- 
ciable effect  on  the  mortality.  But  cobras  are  quite  as  common, 
I  believe,  in  these  Deccan  districts  as  they  are  in  Ratnagiri  or 
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Sind.  This  shows,  I  thinks  pretty  conclusively  that  the  Echis 
— and  not  the  cobra,  or  any  other  Tenomous  snake — is  chiefly 
responsible  for  deaths  from  snake-bite  in  Bombay." 

The  fresh  leaves  of  P.  parvifloriis  have  a  pungent  taste^  and 
when  bruised  are  in  general  use  in  the  Concan  as  a  cataplasm 
to  clean  wounds  and  sores,  and  to  stimulate  healthy  granulation  • 

Description. — A  stout,  erect,  branched  shrubby  plant ; 
glabrous,  pubescent,  or  scaberulous.  Leaves  long-petioled,  ovate 
or  ovate-lanceolate,  singly  or  doubly  crenate-toothed  or  serrate, 
base  caneate,  whorls  subglobose,  in  dense  cylindric  or  one-sided 
softly  hairy  spikes,  bracts  elliptic-ovate^  exceeding  the  hirsute 
calyx,  calyx-teeth  short,  triangular-lanceolate,  ciliate.  iN'utlets 
very  small,  black,  shining.  The  whole  plant  has  a  strong  black 
currant  odour.  Boots  woody,  knotted;  bark  light  brown, 
scabrous,  with  an  aromatic  odour  like  that  of  the  plant,  and  a 
pungent  taste,  benumbing  the  tongue  and  palate  when  chewed. 

Chemical  composition. — The  most  interesting  principle  detected 
in  the  plant  was  an  alkaloid.  After  repeated  purification  it 
was  left  as  a  yellow  varnish  with  slightly  bitter  and  mouse-like 
flavour.  It  was  more  soluble  in  chloroform  than  in  ether. 
No  special  colour  reactions  were  noted.  We  also  detected  the 
presence  of  trimethylamine,  and  a  volatile  principle  with  a 
cedar- wood  odour.  Kesinous  principles  were  also  present,  with 
astringent  matter.  We  provisionally  call  the  alkaloid  Pogoste- 
monine, 

MENTHA    SYLVESTRIS,  Lim. 

Fig. — Beickb.  Ic.  Fl.  Germ.,  U  82 ;  Eng.  Bot.  686.  Wild 
Mint  (Eng.)y  Menthe  sauvage  {Fr.). 

Hab. — Temperate  W.  Himalaya,  Persia.    The  herb. 

Vernacular. — Pudina  or  Pddina  (Hind.,  Tarn.,  Beng.,  Guz.), 
Chetni-maragu  {Can.),  Vatalau,  Pudina  {Mar,). 

History,  Uaes,  &C. — A  fragrant  plant  named  f»*VAi  or 
liivBti^  in  Latin  Mintha  o^  Mentha,  was  known  to  the  Greeks  and 
Bomans  {Theophr.,  ii.,  4;  Plin.,  19,  47;  20,  53),  which  was 
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probably  a  kind  of  mint.  According  to  Pliny,  tho  name  of  this 
plant  was  afterwards  changed  to  rf^voo-fiop  on  account  of  the 
sweetness  of  its  smell.  It  was  used  as  an  ingredient  in  sauces 
and  for  medicinal  purposes ;  it  is  impossible  to  determine  with 
certainty  which  species  of  mint  was  used  by  the  ancients,  but  it 
is  generally  supposed  to  have  been  If.  sativa,  Linn. 

Ovid  tells  us  that  Myntha  was  a  nymph  beloved  of  Pluto, 
who  was  turned  into  a  plant  by  Proserpine  out  of  jealousy, 
De  Gubematis  (Myth,  des  Plant,  ii,,  226)  says: — "Les  Fraujais 
I'appellent  Menthe  de  Nostre  Dame,  les  Allemands  Umer  Frauen 
MilntZj  Pietro  de  Crescenzi,  Herba  sanctce  MaruB,  Dans  la  Na^ 
turale  et  generate  Historia  dell'  Indie  Occidentali  (Ramusio)  on 
lit:  '*Jj' herba  buona,  che  in  alcune  parti  chiamano  herba 
$antaj  e  in  molto  altre  mental  Dans  les  Allegories  d'Azz  Eddin, 
traduit  par  Garcin  de  Tassy,  la  menthe  semble  jouer,  au 
contraire,  unassez  vilain  rdle.  Le  basilic  en  parle  ainsi  au  jasmin : 
"Tu  auras  peut-Stre  entendu  dire  qu'il  existe  un  d^lateur  (la 
menthe)  parmi  les  fitres  de  mon  espSce ;  mais,  je  t'en  prie,  nelui 
fais  pas  de  reproches ;  il  ne  r^pand  que  sa  propreodeur ;  il  ne  di- 
vulgue  qu'un  secret  qui  le  regarde ;  il  ne  d^voile  enfin  quece  qu'il 
pent  decouvrir/'  Quelle  allusion  pent  contenir  cette  allegoric  P 
Est-il  possible  que  la  vieille  Equivoque  latino  entro  les  mots 
tnentha  et  mentula  se  soit  repetfie  dans  une  langue  orientale?  * 
Quant  St  la  premiere,  elle  est  certaino,  et  les  pontes  pomo- 
graphiques  italiens  en  ont  bien  abusd.  II  faut  sans  doute  en- 
core songer  k  cette  Equivoque,  pour  comprendre  I'origine  de  la 
superstition  Sicilienne  de  Caltavuturo,  dans  la  province  de  Pa- 
lermo ;  on  y  croit  que  si  la  f  emme  dans  ses  mois  s'approche  de  la 
menthe,  la  plante  pdrira;  autrefois,  au  lieu  de  menta,  on  enten- 
dait  probablement  mentula :  d'oii  la  croyance  qui,  autrement, 
serait  inintelligible. 

Apulfe,  De  Virtutibus  Herbarum,  indique  le  rite  qu'il  faut 
suivre  pour  cueillirla  menthe :  "Lege  cam  mense  Augusto, mane 
prime  priusquam  sol  exeat,  mundus,  ad  omnia  sic  dicens :  Te 
precor,  herba  hedt/osnws,  per  eum  qui  nasci  te  jussit,  venias  adme 

*  ImmoTero  sic  est,  ^vaJ  idem  Talet. 
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hilaris  cum  tins  virtutlbus  et  effectu  tuo,  et  es  mihi  praBstes  qusD 
fide  a  te  posco." 

Mint  does  not  appear  to  be  mentioned  by  Sanskrit  medical 
writers.  In  Arabic  ji^i  (naanaa)  and  c>*a.  (habak)  are 
general  names  for  the  mints,  but  they  are  best  known  as  Fuda- 
naj,-the  Arabic  form  of  the  Persian  word  Pudina  or  Padang« 
The  author  of  the  Makhzan  describes  three  kinds  of  Fddanaj, 
wild,  mountain,  and  water  mint ;  the  latter,  he  says,  is  the  Cala- 
mintha  of  the  Greeks.  Mountain  mint  is  described  as  having 
hoary  leaves,  but  it  is  impossible  from  his  description  to  form 
any  opinion  as  to  the  exact  specjles  to  which  he  refers.  The 
mints  are  considered  to  be  hot  and  dry,  and  are  prescribed  iu 
dyspeptic  affections,  fluxes,  and  dropsy.  Different  kinds  of 
mint  are  much  cultivated  in  Indian  gardens,  and  are  used  as 
domestic  remedies  on  account  of  their  stimulant  and  carminative 
properties.  They  are  often  made  into  a  medicinal  chutney^ 
Vihioh  is  eaten  to  remove  a  bad  taste  in  the  mouth  in  febrile 
conditions  of  the  body,  e,g,y  Pddina,  kharik  (dry  dates),  black 
pepper,  rock  salt,  raisins,  and  cumin  in  equal  proportions  are 
rubbed  into  a  chutney  with  limejuice. 

In  colic,  mint  juice  with  a  little  black  pepper  and  honey  is 
given. 

Description  .—Jf.  sylvestris  has  leaves  broadly  or  narrowly 
oblong,  obovate  or  lanceolate  subacute,  serrate,  hoary  beneath^ 
whorls  in  terminal  spikes,  calyx-teeth  triangular  or  lanceolate, 
corolla  hairy,  glabrous  within.  Nutlets  usually  pale,  smooth, 
sometimes  brown  and  delicately  reticulate.  (FL  Br.  Ind,) 

The  plant  varies  much  in  size  and  habit.  Aitchison  observed 
it  in  Biluchistan  in  beds  of  streams  amongst  tamarisk  shrubs, 
growing  nearly  seven  feet  high  and  forming  large  climips. 
Another  variety  was  collected  by  him  on  the  Harirud  valley. 

Mentha  viridis  (spear-mint),  M. piperita  and  Jf.  incana  (pep- 
permint), Jf.  satica,  and  M.  aquatica,  occur  in  Indian  gardens, 
and  as  escapes.  M.  arvensis  is  a  native  of  the  Western 
Himalaya. 
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Chemical  comf>osrtu)«.— The  most  important  constituent  is  the 
volatile  oil,  which  has  the  same  composition  as  oil  of  peppermint, 
but  difiEera  from  it  in  odour  and  flavour  (see  p.  107). 

The  plant  contains  a  little  tannin. 

Commerce. — The  dried  plant  of  M.  si/lvesirU  is  a  regular 
article  of  import  from  Persia  into  Bombay.  Value  about 
2  annas  per  lb. 

MENTHA     ARVENSIS,  Linn,  var.  piperascem. 

Hab. — China  and  Japan*  The  essential  oiI>  and  Menthol 
or  Peppermint  camphor. 

Vernacular, — The  oil. — Lin-tsao  [Chin.),  Hakano  Abura 
{Japan),  Pddine-ka-tfl  or  atar  {Hind,,  Beng.),  Vatalau- 
cha-t6l  {Mar.),  Phudino-nu-tel  {Giiz.),  Pudina  attar  or  tailam 
(Tarn.),  Pudina-attaru  or  tailamu  (TeL),  Pudina- attar  or 
yanne  {Can.).  Menthol. — Po-ho-yo  {C/iin.),  Hatsca  {Japan), 
Pudine-ke-  phill  {Ind.  Bazars). 

History,  Uses,  &C. — Peppermint  was  in  use  in 
China  and  Japan  at  least  2,000  years  ago.  The  Fudanaj- 
el-tays,  "Mentha  hircina,"  of  Ibn  Sina  appears  to  have  been 
peppermint ;  he  describes  it  as  a  very  efficacious  kind  of  mint 
and  a  good  diuretic.  Haji  Zcin  el-attar  (1868)  mentions  a 
kind  of  mint  called  Filfilmdn,  i.e.,  "having  the  qualities  of 
pepper,"  also  known  as  Pudineh-i-kohi  or  "  hill  mint."  Both 
the  Arabs  and  Persians  appear  to  have  been  well  acquainted  with 
the  value  of  this  mint  in  neuralgic  affections.  It  is  interesting 
to  observe  that  inHuirsUnYwAjFY^^rei,  Manchester,  1799,  pepper- 
mint is  named  Mentha  hircina.  Peppermint  is  not  mentioned  by 
Sanskrit  writers  on  Materia  Medica.  From  the  Pharmacograph  ia 
we  learn  that  peper-mint  was  first  observed  by  Dr.  Eales  and 
communicated  to  Ray,  who  noticed  it  in  his  Synopsis  in  1696. 
Dale,  in  1705,  states  in  his  Pharmacologine  Supplementnm  that  it 
is  esteemed  a  specific  in  renal  and  vesical  calculus ;  and  Ray,  in 
the  third  edition  of  his  Synopsis,  declares  it  superior  to  all  other 
mints  as  a  remedy  for  weakness  of  the  stomach  and  for  diarrhoea. 
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Upon  the  Continent  of  Europe  peppermint  became  practically 
known  about  the  latter  end  of  the  last  century  {ap.  cit,^  2nd  ed., 
p.  .481 ) .  Peppermint  camphor  was  first  described  by  Gmelin  in 
1829,  who  obtained  it  from  the  European  plant.  Pereira  and 
Ghiibourt  notice  the  menthol  of  China,  and  in  1862  a  memoir 
on  crystallized  oil  of  peppermint  from  Japan  was  presented  to 
the  Chemical  Society  by  Opponheim,  who  speaks  of  it  as 
coming  to  Europe  in  earthenware  jars,  and  often  adulterated 
with  sulphate  of  magnesium  to  the  extent  of  10  to  20  per  cent 
This,  however,  was  not  the  case  vdth  a  sample  examined  by  Moss 
and  also  by  G.  H.  Beckett  and  C.  E.  Alder  Wright  in  1874. 
When  first  brought  to  Europe  it  was  used  as  a  remedy  for  head- 
ache and  nei^ralgia,  and  was  known  in  France  as  Gouttes 
Japonaises,  In  1879  Mr.  Archibald  Duncan,  a  student  of  the 
University  of  Edinburgh,  drew  attention  in  the  Lancet  to  its 
value  as  an  antiseptic.  Dr.  A.  Rosenberg  (Lancet ^  1885)  recom- 
mended an  alcoholic  or  ethereal  solution  as  a  local  anaesthetic 
in  affections  of  the  nose,  pharynx,  and  larynx.  The  use  of 
menthol  for  these  purposes  has  now  become  general  in  Europe 
and  America.  Dr.  Lahnstein  (Therap.  Monatsk,,  1890,  No.  6) 
has  used  menthol  with  striking  success  against  vomiting  in  a 
child  with  traiunatic  peritonitis  where  opium  and  morphine 
had  failed. 

Dr.  Drews  {Therap,  Monatsh.,  1890,  No.  7)  has  conditionally 
confirmed  the  commimications  of  Gottschalk  and  Weiss  con- 
cerning its  value  in  obstinate  vomiting  of  pregnancy. 

Dr.  Bronner  of  Bradford  reported  at  the  62nd  meeting  of 
German  Scientists  and  Physicians  in  Heidelburg  on  the  success 
obtained  by  him  with  menthol  (a  few  drops  of  a  20  per  cent, 
solution  in  olive  oil  poured  on  pieces  of  pumice  stone)  in 
obstinate  swelling  of  the  tubes  as  well  as  in  some  cases  of 
sclerosis.     [Therap,  Monatsh,,  1890,  No.  8.) 

Dr.    Jones   (Deutach.  Apoth-Zeit,,  1890,  p.  143)  has   used 

menthol  successfully  in   20  per  cent,    alcoholic   solution  for 

inhalation  in  asthmatic  cases.     Lastly,   the   success  obtained 

with     menthol     against     diphtheria     must    be      mentioned. 

III.— 14 
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Dr.  Hermann  Wolfif  (Theroji.  Monatsh.,  1890,  No.  9)  has 
exhaustively  reported  on  his  experience  of  two  years  with  the 
treatment.  In  India  it  is  chiefly  used  as  a  stimulant  carmina- 
tive by  vegetarians  in  the  same  manner  as  the  essential 
oil  of  peppermint,  which  is  largely  imported  from  China 
and  Japan.  One  of  us  has  found  a  large  rectal  injection  of 
essence  of  peppermint  in  warm  water  afford  marked  relief  in 
renal  colic. 

Description. — Chinese  oil  of  peppermint  is  generally 
high  coloured  and  very  pungent,  with  a  bitter  after- taste.  It 
is  now  often  deprived  of  its  menthol,  but  still  appears  to  be  un- 
able to  compete  with  the  Japanese  oil  which  has  nearly  driven 
it  from  the  Indian  market.  The  menthol  of  China  and  Japan 
occurs  in  long  hexagonal  crystals,  resembling  sulphate  of  mag- 
nesium, which  contain  much  water.  E.  B.  Kyle  {Amer.  Jounu 
o/Phann,,  1885)  mentions  the  following  among  the  properties 
of  menthol.  When  thrown  upon  water,  currents  are  produced  to 
and  from  the  dissolving  crystals.  Menthol  liquifies  with  chlorali 
thymol,  and  camphor ;  and  this  action  is  particularly  noticeable 
with  thymol,  crystals  of  the  two  substances  placed  in  contact 
being  in  a  few  minutes  transformed  into  a  thick  oily  liquid. 
On  gently  heating  a  mixture  of  1  drachm  of  the  aqueous  solu- 
tion of  menthol  with  half  a  drachm  of  a  solution  of  1  grain  of 
iodine  and  5  grains  of  potassium  iodide  in  two  drachms  of  water, 
with  a  small  quantity  of  potash  solution,  the  characteristic  odour 
of  iodoform  is  developed,  llie  aqueous  solution  is  not  affected 
by  ferric  chloride  or  bromine  water,  but  yields  a  slight  turbidity 
mth  chlorine  water.  One  grain  of  menthol  yields,  with  120 
drops  of  sulphuric  acid,  a  brownish  red  liquid  of  a  very  dis- 
agreeable odour,  and  on  the  addition  of  a  little  potassium  bichro- 
mate becomes  chrome  green,  the  colour  remaining  unaltered 
for  several  weeks.  Menthol  slightly  warmed  with  nitric  acid 
yields  a  thick,  wine-coloured,  oily  liquid,  and  at  a  higher 
heat  red  fumes  are  given  off ;  on  neutralizing  now  with  ammonia, 
a  precipitate  is  observed  which  is  soluble  in  alcohol,  and  the 
solution  when  evaporated  yields  an  indistinctly  crystalline 
mass. 
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Tlie"  oil  of  M.  arf>ensi9^  var.  fiperaacemy  distilled  from  the  fresh 
plant,  growa  at  Miteham,  by  ^o&s  Ikad  a*  decided  yellow  colour, 
and  a  sp,  gr.  of  -9107  at  62^  F.  With  the  barometer  at  30  in. 
£t  boiled  at  402'*  F. 

Tbe  sp:  gr.  of  the  oil  after  determining  the  boiling  point, 
was  found  Co  be  •  WIZ  art  62?^F, 

Other  specimens  of  oil  distilled  in  England  from  the  dry  im- 
ported herb,  were  found  by  Moss  to  be  different  in  appearance 
«nd  physical  properties  from*  that  distilled  by  him.  One 
labelled  ♦*  non-rect,"  was  distinctly  green>  and  had  a  sp.  gr.  of 
*9167  at  62^F. ;  a  second,  labelled  **  rect./'  was  pale  in  colour,  with 
a  faint  green  tinge,  and  had  a  sp.  gr,  of  9098;  The  sp.  gr.  of 
these  oils  confirm  Todd's  generalization  that  pure*  oils  fall 
between  -SOS and  -917.  (F%arm.  Jo^m.y  p.  446,  1886.)  None  of 
the  three  oils  gave  any  coloration  when  subjected  to  the  test 
^ven  in  Todd's  paper  above  mentioned.  It  consists  in  adding 
one  drop  of  oil  to  a  mixture  of  23  drops  of  alcohol  with  one  drop 
ci  nitric  acid,  sp,  gr.  l^U.  With  the  oil  of  M.  piperita  a 
permanent  blue  or  bluish-green  colour  is  developed* 

Chemical  compositioi^, — Oil  of  peppermint  owes  its  peculiar 
odour  to  menthol  (mint  camphor,  mint  stearopten),  C^^H'^^O, 
which  is  chiefly  contained  in  the  last  portions  obtained  on  sub- 
jecting the  oil  to  fractional  distillation.  It  forms  colourless 
prisms  which  fuse  at  42*0.  and  boil  at  212^0.  Distilled 
with  phosphoric  anhydride,  it  yields  menthene  C^^H*®,  which 
is  a  colourless  liquid  of  an  agreeable  odour.  According  to 
Moriga  (1381),  oil  of  peppermint  contains  probably  also  an 
oil  of  the  formula  C^°H*®0,  which  may  be  prepared  from 
menthol  by  oxidation  with  potassium  bichromate;  but  by 
treatment  with  fuming  nitric  acid  menthol  yields  at  first  an 
explosive  oil,  afterward  crystals  of  an  acid  (C^H®0*)^H^O, 
melting  at  97°C. ;  this  compound  is  not  identical  with  pyro- 
tartaric  acid,  with  which  it  agrees  in  composition.  A  compound 
isomeric  with  borneol  had  been  found  by  Beckett  and  Wright 
(1875)  in  the  liquid  portion  of  Japanese  peppermint  oil,  but, 
according   to  Fliickiger  and  Power  (1880),  is  not  present  in 
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the  oil  distilled  at  Mitchaniy  which  contains^  besides  menthol, 
several  hydrocarbons  of  the  formulas  C*^H^*  andC**H^*,  and 
haying  a  terebinthinate  somewhat  lemon-like  odour.  (SHlle 
and  Maisch,) 

Commerce. — Chinese  oil  of  peppermint  and  menthol  are 
imported  into  India  in  quarter-catty  flat  bottles,  bearing  a 
Chinese  label.  Four  or  more  of  these  bottles  are  packed  in  a  tin 
box.  The  Japanese  oil  is  packed  in  tins  of  various  sizes  and 
has  generally  an  English  label,  much  of  it  is  of  very  inferior 
quality,  the  menthol  having  been  separated.  Cocking's  is  the 
best  brand,  and  is  packed  in  glass  bottles  with  paper  cases. 
Value — oil,  Rs.  4  to  5  per  lb. ;  menthol,  Rs.  8  per  lb. 

Indian  substitutes  for  peppermint  are  Mentha  incana, 
Willd,,  much  cultivated  in  gardens,  and  wild  in  Northern  India, 
and  Micromeria  capitellata,  Benth,^  a  native  of  Behar, 
the  Western  Himalaya  and  the  Western  Ghats,  described  by 
Dalzell  as  rivalling  the  peppermint  in  its  aromatic  and  carmi- 
native properties. 

ORIGANUM   MARJORANA,  Linn. 

Fig.— W^<?odt?.  Med,  Bot.  t.  165.  Sweet  Marjoram  (Ung ,), 
Marjolaine  {Fr.). 

Hab. — Portugal  to  Western  Asia.  Cultivated  in  India. 
The  herb. 

Vernacular. — Marwa  (Indian  Bazars). 

History,  Uses,  &C. — The  name  optrai/oi/,  in  modem  Greek 

piyavi,  was  applied  in  ancient  times  to  plants  of  this  genus,  but  ^ 

0.  marjorana  was  distinguished  by  the  names  arafjLyjrvxov  and  * 

afiopoKos,    A  Greek  myth  informs  us  that  Amaracus  was  a  page 

to  the  king  of  Cyprus,  who  one  day  on  letting  fall  a  vessel  of 

perfume  became  so  frightened  that  he  was  turned  into  this 

plant.    The  Greeks  and  Romans  decorated  the  newly  married 

with  it.     Catullus  says  : — 

Cing3  tempora  floribua 
Susveolentis  AmRraci. 
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It  is  the  Marjolaine  of  the  French.  De  Gubernatis  states  that 
in  Southern  Europe  it  is  the  symbol  of  honour  and  the  protector 
of  married  women.  It  is  the  Maruva  and  Jambhira  of  the  Raja 
Nirghanta  and  the  Marwa  or  Marzangush  of  the  Persians. 
Ibn  Sina  calls  it  Marzanjush.  The  Persian  word  signifies 
**  mouse-ear,"  a  name  given  to  it  on  account  of  the  greyish  downy 
•  character  of  the  leaves,  which  is  more  marked  in  the  Persian 
variety  than  in  the  European  plant.  Marjoram  is  cultivated  as 
a  pot-plant  in  most  Indian  gardens,  and  is  used  as  a  substitute 
for  thyme  in  cookery.  At  Bandora,  near  Bombay,  it  is  grown 
as  a  garden  crop  to  supply  bouquets  for  the  Bombay  market, 
which  are  much  worn  by  women  in  their  hair.  The  medicinal 
uses  of  Marjoram  in  the  East  are  similar  to  those  of  mint. 

Description. — An  annual  herb.  The  leaves  are  spatu- 
late  or  oval,  very  obtuse,  entire,  gray  green,  soft-hairy,  and 
pellucid  punctate.  The  flowers  are  aggregated  in  small  heads 
and  have  a  small  whitish  corolla.  The  plant  is  agreeably  and 
pungently  aromatic. 

Chemical  composition. — The  volatile  oil  (Oleum  mnjorance)  is 
thin,  yellowish,  of  the  specific  gravity  0  89,  boils  above  163°  0., 
is  readily  soluble  in  alcohol,  has  the  aromatic  odour  of  the  herb, 
and,  according  to  Beilstein  and  E.  Wiegand  (1882),  contains  a 
terpene  boiling  at  178°  0.  and  forming  a  liquid  compound  with 
HCl ;  the  fraction  boiling  between  200°  and  220°  0.  has  the 
composition  C'^H^^O,  and  is  not  affected  by  metallic  sodium. 
(Stille  and  Maisch.) 

THYMUS  SERPYLLUM,  Linn. 

Yig.— Engl.  Bot.y  xxii.,  t.  1514.  Wild  Thyme  {Eng,),  Ser- 
polet  (JV.). 

Hab. — Western  Temperate  Himalaya^  Persia,  Europe.  The 
herb. 

Vernacular. — Masho  {Fai\}.\  Hdshd  {Pers.  Lid.  Bazars). 

History,  Uses,  &C, — ^Hishfi  is  the  Persian  name  of 
T.  serpylhon,  but  it  has  been  adopted  by  the  Arabian  and  Persian 
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physicians  as  fire  equivalent  of  tte  ^v/wp  of  Dioscorides,  a  plant 
concerning  the  identity  of  which  there  is  much  doubt:  some 
fiupposing  it  to  be  the  Satureia  capitata  of  Linneus^  and  others 
the  Thymus  vulgaris  or  T.  Zygis  of  the  same  botanist.  Ibn  Sina. 
in  his  description  of  Hasbi  quotes  what  IKoscorides*  says  con** 
ceming  ^fwr,  and  does  not  notice  the  ^piruXXor  of  the  same  author 
usually  identified  with  T.  serpyllum,  Haji  Zein  el-Attar  follows- 
Ibn  ^na  in  identif jring  Hashi  with  the  ^^Mor  of  the  Greeksj 
and  describes  it  as  a  kind  of  mountain  mint  witb  very  numerous 
small  flowers  of  a  purplish  colour^  slender  stems,  and  leaves  like^ 
the  Jadeh*  His  (foscription  of  its  medicmal  properties  hardly 
di£Eer8  from  that  of  Pliny  (21, 89),  which  is  asfollows:—"  Thyme 
is  considered  to  be  very  beneficial  to  the  sight,  whether 
used  as  an  article  of  food  or  as  a  medicament,  and  to  be  good 
for  inveterate  coixghs.  Used  as  an  electuary  with  vinegar  and 
salt,  it  facilitates  expectoration,  and  taken»  with  honey  prevents 
the  blood  from  coagulating.  Applied  externally  with  mustard, 
it  dispels  chronic  fluxes  of  the  fauces,  as  well  as  various 
affections  of  the  stomach  amd  bowels;  still,  however,  it  must 
be  used  in  moderation,  as  it  |is  of  a  heating  nature,  and  acts 
as  an  astringent  on  the  bowels.  In  cases  of  ulceration  of  the* 
intestines,  the  dose  should  be  one  denarius  of  thyme  to  one 
sextarius  of  ox}m[iel ;  the  same  proportions,  too,  should  be  taken 
for  pains  in  the  sides,  between  the  shoulder-blades,  or  in  the 
thoracic  organs.  Taken  with  oxymel,  it  is  used  for  the  cure  of 
intestinal  diseases,  and  is  administered  in  cases  of  alienation  of 
the  senses  and  melancholy.  Thyme  is  given  also  for  epilepsy, 
when  the  fits  come  on,  the  smell  of  it  reviving  the  patient ; 
it  is  said,  too,  that  epileptic  persons  should  sleep  upon  soft 
thyme.  It  is  good  also  for  hardness  of  breathing,  and  for 
asthma  and  obstructions  of  the  catamenia.  A  decoction  of 
thyme  water,  boiled  down  to  one-third,  brings  away  the  dead 
foetus,  and  it  is  given  to  males  with  oxymel,  as  a  remedy  for 
flatulency,  and  in  cases  of  swelling  of  the  abdomen  or  testes  and 
of  pains  in  the  bladder.  Applied  with  wine,  it  removes  tumours 
and  fluxes,  and  in  combination  with  vinegar,  callosities  and 
warts.     Mixed  with  wine,  it  is  used  as  an  external  application 
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for  sciatica ;  and  beaten  up  with  oil  and  sprinkled  upon  wool, 
it  is  employed  for  diseases  of  the  joints  and  for  sprains. 
It  is  applied '  also  to  bums,  mixed  with  lard.  For  maladies  of 
the  joints  of  recent  date,  thyme  is  administered  in  drink, 
in  doses  of  three  oboli  to  three  oyathi  of  oxymeL  For  loss 
of  appetite  it  is  given  beaten  up  with  salt." 

The  ancients  appear  to  have  been  acquainted  with  the  anti- 
septic properties  of  thyme.  Virgil  (Georg.  IV.,  241)  speaks  of 
the  fumigation  of  beehives  with  the  smoke  of  the  burning 
plant,  and  the  name  Ovfiov  is  derived  from  ^vo>,  to  bum  incense. 
Macer  Floridus  (De  Vir,  Herb)  recommends  thyme  as  a 
remedy  for  the  bites  of  venomous  animals.  In  the  Punjab 
the  seeds  of  T.  aei'pyllum  are  given  as  a  vermifuge.  {SteimrL) 
The  plant  is  an  indifferent  substitute  for  T,  vulgaris,  as  it 
contains  hardly  any  thymol.  The  latter  principle  is,  however, 
afforded  abundantly  by  the  seeds  of  Carum  coptfcum,  a  plant 
largely  cultivated  in  India.  Thymol  is  a  powerful  antiseptic  ; 
when  absorbed  it  paralyses  the  nerve  centres  in  the  cord 
and  medulla,  and  like  carbolic  acid  lessens  reflex  action, 
slowing  the  respiration,  and  lowering  the  blood-pressure 
and  temperature.  In  poisonous  doses  it  causes  weakness, 
drowsiness,  coma  and  death.  It  differs  from  carbolic  acid 
in  being  less  volatile  and  less  easily  oxidised.  Its  action 
as  a  disinfectant  is  more  permanent  and  at  the  same  time 
more  powerful  than  that  of  carbolic  acid.  It  is  less  irritating 
to  the  skin  or  mucous  membrane,  and  does  not  act  as  a 
caustic  like  carbolic  acid,  and  is  a  less  powerful  poison  to 
mammals.  Its  action  on  the  nerve-centres  is  a  paralysing  one 
from  the  first,  and  is  not  preceded  by  excitement  as  in  the  case 
of  carbolic  acid.  While  in  the  body  it  appears  to  effect  tissue- 
metabolism,  for  in  animals  poisoned  by  it  the  liver  is  found 
quite  fatty,  as  in  phosphorus-poisoning.  It  appears  to  be  elimi- 
nated by  the  respiratory  and  urinary  organs  and 
to  cause  irritation  of  these  organs  daring  the  process  of 
excretion.  In  poisoning  by  it,  the  bronchial  mucous  mem- 
brane is  extremely  congested,  the  secretion  of  mucous  increased, 
the  lungs  congested,  and  sometimes  consolidated;  the  kidneys 


112  LABIATjE. 

inflamed,  and  the  urine  albuminous  or  bloody.  Thymol  has 
been  used  as  an  antiseptic,  as  an  application  to  skin  diseases, 
ringworm,  eczema,  psoriasis;  as  a  gargle,  spray,  or  inhalation 
in  sore-throat,  bronchiectasis  and  phthisis,  or  as  an  injection 
inozaena.  Internally  it  has  been  used  in  diabetes  and  vesical 
catarrh.  (Lauder  Bninton.) 

Dr.  Gross  (Pharm.  Zeitsch,,  1890,  p.  261)  reports  on  the  suc- 
cessful results  obtained  with  thymol  in  the  treatment  of  diph- 
theria, having  found  it  the  most  effective  remedy  in  280  cases. 
He  prescribed,  according  to  the  age  of  the  child,  a  0*1  to  0*3  per 
cent,  solution  in  doses  of  10  to  12  drops  every  5  to  10  minutes, 
according  to  the  severity  of  the  case.  The  solution  was  flavour- 
ed with  some  pleasant-tasting  syrup  and  in  severe  cases  a  few 
drops  of  brandy  were  added.  The  children  soon  become  accus- 
tomed to  the  burning  taste  and  willingly  take  the  solution. 
Besides  this  there  is  the  advantage  that  the  remedy  is  perfectly 
harmless  and  may  be  given  continually  for  weeks  together. 
The  effect  of  the  treatment  in  cases  of  average  severity  is  seen 
in  from  3  to  4  hours. 

Thymol  is  recommended  by  Kiisterin  whooping-cough  in  a 
solution  of  1  in  2,000.  Three  or  four  times  a  day  he  directs 
this  solution  to  be  inhaled  by  means  of  an  atomiser.  According 
to  his  experience  the  cases  never  assume  a  violent  character 
when  this  treatment  is  begun  in  time ;  if,  however,  the  attacks 
are  already  frequent  and  violent  they  soon  diminish  in  number 
and  severity.  The  duration  of  the  treatment  is  between  three 
and  four  weeks,  and  healthy  children  who  inhale  the  spray  are 
protected  from  whooping-cough.  Dr.  E.  Lawrie  (^Lancet, 
Feb.  16, 1891)  reported  two  cases  of  chyluria  successfully  treated 
with  thymol  given  internally  in  doses  of  one  grain  every  four 
hours,  gradually  increased  to  5  grains. 

Description  and  Properties.— Thymol  crystallizes  in 

thin,  colourless,  rhombic  scales,  or  is  seen  in  commerce  in  large 
translucent  crystals  of  spec.  grav.  1*028.  It  melts  between  60® 
and  52°  0.  to  a  colourless  liquid  lighter  than  water,  retains  itg 
fluid  condition  often  for  a  long  time,  and  boils  near  230®  C.     It 
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kas  an  aromatic  thyme-like  odour  and  a  warm,  pungent  but 
scarcely  caustic  taste.  It  dissolves  sparingly  in  water,  requiring 
at  15°  C.  1,100  to  1,200  parts  for  solution^  but  is  soluble  in  hali 
its  weight  of  alcohol,  ether,  and  chloroform,  in  2  parts  of  soda 
solution  sp.  gr.  1*16,  and  freely  in  benzol,  benzin,  carbon 
disulphide,  glacial  acetic  acid^  and  fixed  and  volatile  oils.  It 
forms  with  soda  a  crystallizable  and  readily  soluble  compound, 
and  does  not  change  the  colour  of  a  solution  of  ferric  chloride. 
Symes  (1879)  ascertained  that  on  being  triturated  with  one-half 
to  ten  times  its  weight  of  camphor,  a  colourless  syrupy  liquid  is 
obtained,  but  it  does  not  liquefy  with  chloral  hydrate.  According 
to  Gerrard,  the  strongest  aqueous  solution  of  thymol  available 
is  1  in  1,000|  and  a  solution  of  4  grains  of  it  in  a  fluid  ounce  of 
alcohol  is   miscible    with   water    without    becoming    turbid; 

3  grains  of  thymol  are  dissolved  by  1  grain  of  caustic  soda  and 
1^  grains  of  caustic  potash.  Solid  fats,  when  heated,  are 
excellent  solvents  of  thymol.  A  solution  of  1  part  of  thymol 
in  100  parts  of  warm  glycerin  remains  clear.  Thymol  is  also 
soluble  in  4  parts  of  cold  sulphuric  acid ;  the  solution  has  a 
yellowish  colour,  and,  on  being  gently  heated,  becomes  rose-red. 

04  pouring  this  solution  into  10  volumes  of  water,  digesting 
the  mixture  with  an  excess  of  lead  carbonate,  and  filtering, 
the  liquid  becomes  violet-blue  on  the  addition  of  ferric  chloride. 
This  reaction  is  due  to  sulphothymolic  acid,  C  '^II**SO*,  discovered 
by  Lallemand  (1863).  Hammarsten  and  Robert  (1881)  give 
the  following  as  the  most  delicate  test  by  which  one-millionth 
of  thymol  may  still  be  detected :  Mix  the  liquid  with  one- half 
of  its  volume  of  glacial  acetic  acid,  then  with  at  least  an 
equal  volume  of  sulphuric  acid,  and  warm  gently,  when  a  bright 
reddish- violet  colour  is  produced  which  is  not  destroyed  by 
boiling.  According  to  Hirschsohn  (1881),  a  solution  of  thymol 
in  60,000  parts  of  water  is  rendered  turbid  by  bromine- water, 
but,  according  to  Hammarsten,  the  precipitate  is  not  crystalline 
like  tribromophenol.     (Stills  and  MaUch.) 

Chemical  composition. — The  volatile  oil  of  Thpmua  Serpyllumi 
Linn.9  according  to  E.  Buri  (1879),  contains  two  phenols  which 
do  not  congeal  at — 10®  C,  and  of  which  one  imparts  a  yellowish- 
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green  oolour  to  ferric  chloride,  and  yields  a  sulphonic  acid,  the 
salts  of  which,  like  the  thymol  sulphonates,  produce  with  ferric 
salts  an  intense  blue  colour.  Jahns  (1880)  reported  also  the 
presence  of  a  little  thymol  and  carvacrol.  Messrs.  Schimmel 
&  Co.  (Report,  April  1891)  obtained  by  distillation  of  the  leaves 
and  stalks  0*3  per  cent,  of  an  oil  having  a  very  pleasant  melissa- 
like aroma  with  a  slight  soup^on  of  thyme.  Its  specific  gravity 
atl5°  C.  was  0-917. 

Thymus  rulgark,  Linn.,  is  the  chief  source  of  thymol  in  Europe ; 
the  essential  oil  is  usually  sold  under  the  name  of  Oleum  Orfgani. 
For  the  chemistry  of  thymol  the  reader  is  referred  to  the  article 
upon  Carum  coptiaun.     (Vol.  ii.,  p.  116.) 

Fddanaj-i-jibali,  also  called  Pudineh-i-kohf,  "hill  mint,"  is 
identified  by  Mahometan  physicians  with  the  Calamintha  of  the 
ancients  (cf.  Matth*  Valgr,  v.,  2,  76.  /),  Calamintha  vulgaris, 
Sweet,  Eng,  Bot,  1676.  We  have  not  met  with  this  drug  in  the 
Indian  Bazars,  but  three  species  of  Calamintha  occur  in  the 
Himalayas. 

ZATARIA  MULTIFLORA,  Baiss. 

Hab, —  Arabia,  Persia,     The  herb  in  flower. 
Veimaciilar, — Saatar  (Ind.  Bazars), 

History,  Uses,  &C. — The  Mahometan  physicians  of  the 
East  identify  this  drug  with  the  oplyavov  of  the  Greeks,  and 
describe  it  as  having  properties  similar  to  those  of  thyme  and 
mint.  Dr.  Jayakar  of  Muscat  found  the  plant  in  flower  in 
May  1885  on  the  hills  near  Muscat  in  Arabia,  and  kindly 
forwarded  specimens,  which  were  identified  at  Kew  as  Z,  multi- 
flora.  The  drug  is  much  used  in  India  in  infusion  as  an 
agreeable  aromatic  stimulant  and  diaphoretic;  many  other 
properties  are  ascribed  to  it  in  Persian  medical  works  which  it 
is  unnecessary  to  recapitulate. 

Description.— -The  drug  has  a  fragrant  odour  like  lemon 

thyme,  and  consists  of  small  ovate,  or  nearly  round,  dotted, 
entire,  rather  leathery  leaves,  the  largest  of  which  are  about 
i  inch  long ;  mixed  with  them  are  portions  of  a  slender  woody  stem 
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and  numerous  minute  flowers,  forming  knotted  clusters  upon  a 
slender  spike ;  each  flower  is  furnished  with  a  small  bract^  and 
when  magnified  the  bracts  and  calices  are  seen  to  be  densely 
eovered  with  jointed  hairs.  The  calyx  is  unequally  4-cleft,  the 
corolla  labiate,  and  of  a  red  colour^  the  calyx  and  flower  after 
being  soaked  in  water  for  24  hours  only  measured  ^  inch  in 
length.  The  leaves  when  magnified  present  a  mossy  surface, 
which  is  thickly  pitted^  each  pit  containing  a  granule  of  red, 
resinified  essential  oil. 

Chemical  composition. — The  leaves  contain  an  aromatic  essen- 
tial oil  having  a  minty  odour,  a  red,  tasteless,  acid  resin,  and 
some  tannic  acid  giving  a  green  precipitate  with  ferric  chloride. 
The  bitterness  is  not  due  to  an  alkaloid.  The  leaves  containing 
1 0  per  cent,  of  moisture  yielded  13  per  cent,  of  ash, 

ZIZIPHORA  TENUIOR.  Xm«. 

Hab. — Persia,  Beluchistan.     The  herb. 
Vernacular. — Mishk-i-tararaashia  (Ind.  Bazars). 

History,  Uses,  &C. — The  Mahometans  of  the  East 
identify  this  plant  with  the  C^T^  or  "  wild  thyme  "  of  the  Greeks. 
It  is  the  C^  \jhiJiMO  of  Ibn  Sina,  who  describes  it  as  very  hot 
and  dry.  Haji  Zein  in  the  Ikhtiardt  states  that  it  is  called 
Bang  in  Shiraz,  and  that  the  milk  of  goats  feeding  upon  it 
becomes  bloody.  He  describes  it  as  a  valuable  expectorant  and 
lithontriptic  in  doses  of  one  mithkal,  but  says  that  it  sometimes 
causes  hsematuria.  He  also  mentions  its  use  by  Galen  as  a 
suppository  in  painful  affections  of  the  uterus,  and  by  Ishak  as  a 
carminative  addition  to  purgative  medicines.  The  drug  is  also 
said  to  be  a  powerful  aphrodisiac.  Aitchison  states  that  the 
peasants  in  the  Harirud  Valley  and  Khorasan  call  the  plant 
Kakuti. 

Description. — A  very  small  plant,  2  to  3  inches  high; 
root  as  long  as  the  plant,  single,  woody,  with  a  few  small  fibres. 
The  stems,  which  are  2  to  5  in  number,  are  also  woody,  and 
branch  from  the  ground ;  they  are  thickly  set  with  leaves  and 


116  LABIATM. 

flowers^  which  reach  to  the  apex  and  form  a  spike.  The  leares 
are  linear-lanceolate,  and  have  several  prominent  straight  veins 
on  each  side  of  the  midrib.  The  calyx,  which  is  purple, 
lencloses  four  oblong  seeds  of  a  brown  colour,  and  is  marked  with 
humorous  ribs,  and  ends  in  five  sharply  cut  claws ;  it  is  studded 
^ith  simple  hairs,  and  is  ^'^ths  of  an  inch  long.  The  odour 
and  taste  of  the  drug  is  pleasant,  like  peppermint,  but  sweeter. 

Zufah-i-yabis.*  From  an  examination  of  the  drug  it 
appears  to  be  a  small  plant,  6  to  8  inches  high;  stem  not  thicker 
than  a  crow-quill,  4-angled,  purplish,  branched  from  the  base, 
which  is  woody;  root  woody,  seldom  branched;  flower  heads 
numerous,  oblong ;  calyx  striated,  hairy,  purple,  with  five  sharp 
teeth ;  seeds  naked,  four  in  number,  oblong,  3-angled,  of  a  pale 
brown,  studded  with  rows  of  small  round  tubercles ;  on  one  side 
of  the  hilum  there  is  a  fringe  of  smaller  tubercles  very  closely 
set,  and  on  the  other  two  elongated  white  prominences.  As 
found  in  commerce  the  plant  is  much  broken  up ;  it  has  a  pleasant 
odour  like  sweet  hay.  Taste  bitter ;  properties,  according 
to  native  writers,  stimulant,  anthelmintic,  and  deobstruent. 
The  drug  is  generally  attributed  to  Ef/ssopus  officinalis,  but 
this  cannot  be  correct,  as  the  flowers  are  in  oblong  spikes.  It  is 
imported  from  Persia. 

H,  parviflora,  Benth.^  is  a  native  of  the  temperate 
Himalaya. 

Chemical  composition, — Besides  tannin,  resin,  fat,  sugar,  muci- 
lage, &c.,  the  most  important  constituent  of  Hyssop  is  oil  of 
hyssop,  of  which  the  fresh  herb  yields  i  to  i  per  cent.  It  is 
pale-yellow  or  greenish,  limpid,  of  about  the  specific  gravity 
0'94,  and  freely  soluble  in  alcohol;  it  contains  oxygen,  and  com- 
mences to  boil  at  142°  C,  the  boiling-point  rising  to  180^0. 
It  has  the  odour  and  taste  of  the  herb.  The  hyssopin  of  Her- 
berger  (1829)  was  found  by  Trommsdorff  to  be  impure 
sulphate  of  calcium. 

•  Sibthorp  states  that  SatwetBa  grica,  Linn.,  is  the  {fao-ouro  of  the 
modei-n  Greeks,  and  the  ^^^  of  the  Turks.  In  Sind  Nepeta  ciUaris, 
Benth.f  is  called  Zufah. 
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Badranjboya,     Baklat-el-Utrujiya    (Arab.).    Imported 
from  Persia. 

Description. — Calyx  striated,  hairy,  5-fid,  not  so  long  as 
that  of  ZOfah-i-ydbis,  and  not  coloured;  seeds  four,  naked, 
brown,  3-angled,  nearly  smooth,  a  white  patch  on  each  side  of 
the  hUum ;  flowers  in  axillary  clusters  of  about  6»  upon  a  short 
peduncle;  leases  ovate,  margin  deeply  dentate,  somewhat 
hairy.  The  drug  is  always  much  broken  and  consists  chiefly  of 
stem  and  fruit;  the  former  is  quadrangidar,  much  larger  than 
that  of  Zdfah,  of  a  purplish  tint.  Taste  bitter,  odour  faintly 
aromatic.  This  herb  is  supposed  to  represent  the  iUKi(ra6ff>vXKov 
of  Dioscorides  and  Theophrastus,  generally  known  in  Latin  as 
Apiastrum.  VirgiL  (G.  4,  63)  calls  it  Melisphylla,  and  Theo- 
phrastus (4,  25)  €u»di;ff  /ifXtreta.  It  is  a  plant  beloved  by  bees,  the 
Balm  Gentle  or  Melissa  officinalis  of  our  gardens.  When  fresh 
it  has  a  pleasant  lemon  odour,  which  is  not  retained  by  the  dry 
plant.  It  was  formerly  valued  as  a  corroborant  in  hypochon- 
driacal affections,  and  the  Persian  drug  is  still  used  for  this 
purpose  by  Indian  hakims.  In  Europe,  Balm  tea  is  still  a 
domestic  remedy,  and  is  given  as  a  grateful  diluent  in  febrile 
affections :  it  has  a  place  in  the  French  Codex.  The  different 
species  of  Melissa  are  widely  diffused,  being  found  in  Europe, 
Central  Asia,  and  North  America. 

Chemical  composition, — The  leaves  of  Jf.  officinalis  contain^ 
besides  the  common  constituents  of  plants,  a  small  quantity  of 
tannin  and  bitter  principle,  and  about  i  to  ^  per  cent,  of  volatile 
oil,  which  is  colourless  or  yellowish,  has  a  specific  gravity  of 
about  0*89  ;  dissolves  in  about  5  parts  of  alcohol,  sp.  gr.  0-85, 
and  contains  a  stearopten. 

MARRUBIUM  VULGARE,  Linn. 

Fig. — Beichb.  Ic.  Fl.  Gei^m.,  t.  1224,  /.  1 ;  Eng.  BoL,  410 ; 
Bentl.  and  Tnm,^  210.  Common  White  Horohound  {Eng.)^  Mar- 
rube  blanc  ( Fr. ) . 

Hab. — Western  Temperate  Himalaya  to  Europe.    The  herb* 
Vernacular. —  Far6giy6n  (Ind,  Bazars), 
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History,  Uses,  &C. — This  plant  ia  the  ffpdiriov  of  Theo- 
phrastu8(yi.^  2),  who  mentions  two  kinds.  Dioscorides  (iii.,  110) 
relates  its  medicinal  uses^  which  are  also  noticed  by  Hippocrates 
(681,  3),  Celsus  (v.,  11),  and  Pliny  (20,  89).  The  ancients 
considered  it  to  be  a  general  stimulant,  expectorant,  deobstruent, 
carminatiye  and  local  anodyne.  Horehound  has  still  a  consi- 
derable reputation  in  Europe  as  a  remedy  for  chronic  bronchitis 
with  copious  expectoration,  and  as  a  stomachic  tonic  in  dys- 
pepsia. It  was  also  formerly  prescribed  in  chronic  rheumatism, 
hepatic  and  uterine  obstructions  and  ague,  the  usual  dose  being 
from  i  to  1  drachm  of  the  dried  herb.  The  ancients  used  the 
expressed  juice  with  honey,  both  internally  and  as  a  local  appli- 
cation to  foul  ulcers  and  diseased  mucous  surfaces. 

Horehound  is  the  Farasiyiin  of  Ibn  Sina  and  other  Arabian 
physicians,  who  reproduce  the  account  given  by  Dioscorides  of 
its  medicinal  uses.  Hakim  Ali  Gildni,  in  his  commentary  upon 
the  Kanun,  gives  Suf-el-ard,  *^  earth  wool,'*  and  Hashishat-el- 
kalb,  "dogs'  herb,"  as  Arabic  names  for  the  plant;  he  says  that 
dogs  always  piss  on  smelling  it. 

Owing  to  the  similarity  between  the  Greek  words  irpdcioy  and 
irpacroysome  Mahometan  physicians  have  fallen  into  the  error 
of  supposing  the  drug  to  be  an  alliaceous  plant.  Hakim 
Muatamid-el-muluk  Syud  Alvikhan  points  out  this  error,  but 
falls  into  another,  inasmuch  as  he  identifies  it  with  Arusa 
(Adhatoda  Vasica).  Mahometan  writers  also  mention  a  second 
kind  of  Fardsiydn  called  Bal&ti ;  this  is  our  Black  Horehoimd 
{Ballota  nigra,  linn.). 

Jfcf.  tmlgare  is  a  common  plant  in  Persia ;  Aitchison  observed 
it  growing  abundantly  in  Shorasan.  In  the  bazars  of  the  plains 
of  India  it  is  not  obtainable ;  if  demanded,  either  Arusa,  or  a 
kind  of  squill  called  Fardsiydn-i-piyazi,  is  supplied. 

Description. — The  branching  stem  is  about  a  foot  high, 
quadrangular,  much -branched,  and  covered  with  a  white  felt. 
The  leaves  are  opposite,  petiolate,  about  an  inch  long,  roundish- 
ovate,  somewhat  heart-shaped  or  rounded  at  the  base,  obtuse, 
serrate  or  coarsely  crenate,  wrinkled  by  the  prominent  veins 
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below,  pale-green  and  downy  above  and  hoary  beneath.  The 
flowers  are  in  dense  axillary  whorls,  with  woolly,  linear,  and 
hooked  bracts,  a  tubular  ten-ribbed  calyx  divided  into  ten  short, 
spreading,  stiff,  and  hooked  teeth,  and  a  white  bilabiate  corolla 
enclosing  four  stamens^    The  four  achenes  are  dark-brown. 

The  herb  has  a  peculiar  aromatic  and  somewhat  musky  odour 
and  a  pungent  bitter  taste ;  if  kept  for  any  time,  the  aroma  dis- 
appears. 

Chemical  composition. — The  plant  has  been  recently  examined 
by  J.  W.  Morrison  (Am.  Journ.  Pharm.,  1890,  p.  327).  A 
proximate  analysis  gave  the  following  result: — 

Per  cent. 

Fat,  wax  and  traces  of  volatile  oil  2*05 

Crystalline  compoimd,  soluble  in  ether    '48 

Chlorophyl  and  f at    2*29 

Resin    and  bitter  compounds,  soluble  in  absolute 

alcohol 1*94 

Mucilage ,...,  4*94 

Glucose   ;....  -67 

Extractive,  soluble  in  water 5'93 

Albuminoids  4*48 

Pectin  and  imdetermined 5"93 

Pararabin   2*30 

Cellulose  and  lignin  37*48 

Moisture » 6-72 

Ash 24  30 

Loss... '49 

The  fat  was  soluble  in  hot  95  per  cent,  alcohol,  and  melted  at 
46®  C.  The  wax  was  insoluble  in  this  solvent,  but  dissolved  in 
carbon  bisulphide.  The  crystalline  principle  was  extracted 
from  the  drug  with  stronger  ether,  and  purified  by  repeated 
crystallization  from  hot  95  per  cent,  alcohol,  with  one  or  more 
treatments  with  animal  charcoal.     The  crystals  were  insoluble 
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in  water  and  in  solution  of  potassium  hydrate^  very  sparingly 
soluble  in  boiling  water  and  in  cold  alcohol.  Soluble  in  hot 
95  per  cent,  alcohol^  also  in  ether  and  chloroform.  They  melted 
at  ]62®  to  153°  0.  They  were  at  first  tasteless,  but  developed, 
when  held  on  the  tongue^  a  decided  bitterness.  The  alcoholic 
solution  was  very  bitter. 

Sulphuric  or  nitric  acid  gave  a  dark-brown  colour,  hydrochloric 
acid  produced  no  change  and  ferric  chloride  produced  no  change. 

This  principle  reduced  Fehling's  solution  slightly  by  boiling, 
without  first  being  treated  with  an  acid.  On  boiling  it  first 
with  acidulated  water  a  peculiar  aromatic  odour  was  developed, 
then  on  heating  with  Fehling's  solution  an  abundant  precipitate 
of  cuprous  oxide  was  produced,  thus  showing  it  to  be  an  easily 
decomposable  glucoside. 

A  small  quantity  of  a  bitter  principle  was  extracted  from  the 
drug  by  absolute  alcohol,  along  with  the  resin.  This  appeared 
to  be  diflEerent  from  the  previous  one  extracted  by  ether,  and 
for  the  purpose  of  further  investigation,  a  larger  quantity  of 
the  drug  wad  exhausted  with  ether,  the  solvent  recovered  and 
the  residue  treated  with  petroleum  ether  to  remove  fat  and  wax. 
The  remaining  portion  was  dissolved  in  hot  alcohol,  treated 
with  animal  charcoal  and  crystallized.  The  crjstals  were  puri- 
fied by  repeated  crystallization  and  treatment  with  animal 
charcoal.     Melting  point,  152*^  to  153°  C. 

The  average  of  two  combustions  was : — 

Found.  Calculated  for. 

C  70-25  70-38 

H 8-42  850 

0 21-33  2112 


100-00  100-00 

Three  samples  of  crystals,  presented  with  a  thesis  of  last  year 
by  Frederick  G.  Hertel,  Ph.G.  (American  Journal  of  Pharmacy, 
1890,  p.  273),  and  obtained  by  him  from  the  fluid  extract^  wer« 
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also  examined.  One  of  these,  which  he  had  crystallized  from 
cold  alcohol,  melted  at  1 53'6°  to  154*5^  C,  was  evidently  nearly 
pure  ;  the  average  of  three  combustions  gave  : — 

C 70-54 

H    908 

O 20-38 


100-00 


The  other  samples  were  evidently  the  same  compound  in  an 
impurer  condition,  as  was  found  by  combustion  and  melting 
point.     The  author  here  remarks : — 

"This  compound  as  well  as  that  obtained  by  myself  is 
evidently  the  marrubiin  discovered  by  Mein  in  1855.  Harm 
(Archiv  der  Pharmacies  No.  83,  p.  144)  stated  the  melting  point 
to  be  148°C. 

"In  a  later  communication  (No.  116,  page 41),  on  elementary 
analysis  he  found  the  substance  to  contain  8*52  per  cent,  of 
hydrogen  and  more  than  69  per  cent,  of  carbon. 

"  Kromayer  {Archiv  der  Phai^macie,  No.  108,  p.  257)  gives 
the  yield  of  marrubiin  as  about  2  grams  from  25  pounds  of  the 
drug,  and  staces  the  melting  point  to  be  about  160°C.,  and 
that  it  is  not  a  glucoside.  My  results  indicate  its  composition 
to  be  very  close  to  that  of  absinthiin,  C***H"0^  but  they  do  not 
agree  with  all  the  properties  of  that  substance  as  described  by 
Kromayer  in  the  same  journal  (No.  108,  p.  20),  who  states 
that  absinthiin  melts  at  120°to  1 25^  0 .  Many  of  the  properties, 
however,  are  common  to  both  substances,  prominent  amonfi^ 
which  are, — solubility,  taste,  grittiness  between  the  teeth, 
crystalline  appearance  and  percentage  composition. 

The  larger  portion  of  the  drug,  after  exhaustion  with  ether, 
-was  extracted  with   methyl  alcohol,  the  solvent  recovered,  and 
the  residue  treated  with  water  and  filtered. 

The  filtrate,  on  agitation  successively  with  ether  and  chloro- 
form, yielded  to  the  former  a  very  bitter  greenish  substance 
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with  a  narcotic  odour,  and  to  the  latter  a  brownish  substance 
with  a  bitter  and  pungent  taste.  Both  gave  negative  results 
when  tested  for  alkaloids  and  both  reduced  Fehling's  solution, 
especially  after  heating  with  dilute  add,  during  which  process 
each  developed  a  peculiar  aromatic  odour.  These  results  point 
to  the  presence  of  two  bitter  principles  besides  marrubiin,  which 
is  in  agreement  with  Herters  statement,  that  after  the  separation 
of  marrubiin  the  fluid  extract  appeared  to  be  as  bitter  as  before. 

Anisomeles   malabarica,  Br.  Bot.  Mag.,  t.  2071 ; 

Wight  Ic,  t.  164,  is  well  known  in  Southern  India,  where  it  is 
called  Peyameratti  in  Tamil  and  Mogbira  in  Telugu.  Eum- 
phius,  speaking  of  the  juice  of  the  plant,  says:— ''Idem  quoque 
succus  cum  binis  guttis  olei  sesamini  propinatus,  prodest  mirifice 
asthmaticis,  vel  tussi  mala  laborantibus,  quem  in  finem  syrupus 
quoque  prueparatur  ex  foliorum  succo  cum  saccharo  cocto," 
(Hort.  Ami.  v.,  8,  65.)  It  is  a  native  of  Malabar,  where  it 
is  called  Karintoomba,  and  is  noticed  by  Rheede.  {Hort,  Mai.  ar., 
p.  185,  t  93.)  Wight,  Ainslie,  and  others  mention  that  an 
infusion  of  the  leaves  is  given  to  children  in  colic,  dyspepsia, 
and  fever  arising  from  teething;  in  ague  an  infusion  of  the 
leaves  is  used  to  promote  perspiration ;  a  decoction  of  the  plant, 
or  the  essential  oil  distilled  from  it,  is  used  externally  in 
rheumatism.  The  plant  appears  to  have  medicinal  properties 
very  similar  to  those  of  Horehound. 

Description. — Shrubby,  2  to  6  feet;  branches  obtuse 
angled ;  leaves  ovate-lanceolate,  crenately  serrated  at  the  upper 
part,  entire  below,  about  5  inches  long,  and  1  i  inch  broad ;  calyx 
5-clef  t,  thickly  covered  with  long  white  rather  viscid  pubescence  ; 
upper  lip  of  corolla  entire,  white,  under  one  3-cleft  with  the 
lateral  divisions  reflexed  ;  anthers  deep  purple ;  whorls  disposed 
in  simple  racemes. 

LEUCAS  ASPERA,    Spreng. 
Fig. — Rheede,  Hort.  Mah  x.,  t.  91. 
Hab. — Plains  of  India.     The  herb. 


LABI  AT JE.  123 

LEUCAS   LINIFOLIA,  Spreng: 

Fig. — Jacq.  Ic.  PL  Ear.  t.,  11,  L  111;  Rumph.  Herb, 
Amh.  f?t.,  t.  16,/.  1. 

Hab. — Plains  of  India.     The  herb. 

LEUCAS  ZEYLANICA,  Br, 

Fig.—  Wight  III,,  L  176.     Herbe  Tombfe  [Fr,), 
Hab. — Assam  to  Ceylon.     The  herb. 

LEUCAS  CEPHALOTES,  Sprtng. 

Fig.—  Wight  Ic,  t.  337;  Desf.  in  Mem,  Mua.  «*.,  8,  /.  4. 

Hab. — Himalaya.  Plains  of  N.  India  and  Deccan.  The 
herb« 

P<?r«actt/ar.— Tdmba-phul,  Kdmbha-phdl^  Bahuphuli(iyrar.), 
Goma,  Madha-p4ti  {Hind,),  Tigadi  (Gan.),  Kdbo^KdUn-nu-phdl 
(fftfz.),  Tumba  (MaL),  Gul-dora,  Chatra  (Punj\),  Halkasa 
{Beng.),  Tumi  {Tel,). 

History,  Uses,  &C. — At  least  four  species  of  Leucas 
are  used  in  Hindu  medicine  under  the  Sanskrit  name  of  Drona- 
pu9hpi  or  "  cup-flower/'  so  called  from  the  resemblance  of  the 
calyx  of  these  plants  to  a  little  cup.  The  synonyms  for  these 
plants  are  Kumhha-yoni,  Kurumba,  Kharca^yattra,  Chitra-- 
pattrika,  Chitrdkshupa  and  Su-pushpa ;  ihej  are  descnhed  in  the 
Nighantas  as  heavy,  dry,  sweet,  hot,  and  aperient,  generators 
of  wind  and  bile,  and  are  prescribed  for  jaundice  and  to  expel 
phlegmatic  humors  and  worms ;  they  are  also  considered  to  be 
stimulant  and  diaphoretic. 

In  the  cough  or  catarrh  of  children,  Tumba  juice  1  part, 
with  2  parts  of  honey  and  a  few  grains  of  Borax,  may  be  mixed, 
and  a  few  drops  given  occasionally^  and  in  intestinal  catarrh 
6  drops  of  the  juice  may  be  given  with  a  little  powdered  Kh&rik 
(dry  dates). 
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These  plants  are  also  used  in  Hindu  ritual ;  during  the  cere- 
monial bath,  early  in  the  morning  on  the  Nardka  ChahircUm,  or 
first  day  of  the  Divali,  the  religious  manuals  direct  the  whirling 
round  the  body,  while  bathing,  of  a  sprig  of  Drona-jn^hpi  of 
Achyranthes  aspera  {apimdrga),  and  of  Cassia  Tora  (prapun&ta)^ 
cf.  Vol.  II.,  p.  65.  The  Mahometan  physicians  have  given  these 
plants  the  name  of  Sisdlit/iis,  and  use  them  as  a  substitute  for 
the  true  Sisaliyus  {Myrrhis  odorata),  as  stimulant  diaphoretics. 
Rheede  notices  the  use  of  L.  aspera  in  Malabar,  and  the  same 
species  is  given  in  amenorrhoea  at  Reunion.  Under  the  name  of 
Herha  admirationis  a  species  of  Leucas,  probably  L.  linifolia,  is 
described  by  Rumphius.  In  Western  India  L,  zeylanica  is 
much  used,  and  in  the  Punjab  L.  cephalotes.  These  plants  are 
a  popular  local  application  to  itch  and  mange,  and  the  juice  of 
the  leaves  snuffed  up  by  the  nostrils  is  used  as  a  remedy  in  snake- 
bites, and  for  headache  and  colds.  An  infusion  is  known  as  an 
insecticide,  and  planters  and  others  on  the  Nilgiris  find  that  blight 
and  insect  pests  may  be  kept  away  from  trees  by  a  diligent 
application  of  this  remedy.  The  flowers  are  offered  in  the 
Hindu  temples.  In  Reunion  £.  zeylanica  is  known  as  Herbe 
Tombee^  and  is  considered  to  be  stimulant  and  antirheumatic. 

Description. — L.  aspera  is  annual,  erect  or  diffuse^  stem 
stout,  hispid  or  scabrid,  leaves  1  to  3  inches,  linear  or  oblong 
obtuse,  entire  or  crenate,  whorls  large,  terminal  and  axillary, 
bracts  long,  linear  and  filiform,  calyx  ^  to  f  of  an  inch,  tubu- 
lar, curved,  smooth  below,  green  and  ribbed  and  scabrid  above, 
contracted  above  the  nutlets,  mouth  small,  glabrous,  very 
oblique,  shortly  and  irregularly  toothed,  flowers  small,  white, 
£.  linifolia  and  L.  zeylanica  are  very  similar  plants,  and 
L.  cephaJotes  has  very  large  terminal  and  globose  whorls  of 
flowers.  These  plants  have  an  odour  recalling  that  of  the 
Dead-nettle  (Lamium  album),  but  L,  aspera  is  more  fragrant 
than  the  others. 

Chemical  composition. — The  herb  of  X.  zeylanica  on  distillation 
afforded  a  very  small  quantity  of  essential  oil.  By  boiling  a 
decoction  of  the  herb  with  soda  solution  a  strong  odour   wlU 
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given  o&,  and  on  condensing  the  vapour,  ammonia  and  a  volatile 
alkaloid  were  detected  in  the  distillate.  The  alkaloid  was  com- 
bined in  the  plant  with  an  acid  giving  a  green  colour  with  ferric 
salts.     The  air-dried  plant  afforded  7'3  per  cent«  of  ash. 

Leonotis  nepetsefolia,  Br.  Bot.  Beg,,  1 281 ;  Wightlc.y 

^867;  F<?^>7i.— Hejur-chei  (Bm(7.),jM6tijer,  Matisdl  {Quz,), 
D(pmal  (i^ar.),  is  a  large  and  conspicuous  annual  common  in  the 
neighbourhood  of  villages  throughout  the  hotter  parts  of  India. 
It  is  easily  recognised  by  its  globular  spinous  heads  of 
orange-coloured  flowers.  Roxburgh  gives  the  following 
description  of  the  plant: — "Stem  annual,  straight,  four-sided, 
simple,  from  4  to  6  feet  high.  Leaves  opposite,  spreading, 
petioled,  cordate,  serrate,  pointed,  downy,  from  4  to  8  inches 
long,  and  2  to  8  broad.  Floral  leaves  {bractes  verticillorum) 
lanceolate,  depending.  Petioles  channelled,  winged  with  the 
decurrent  leaf ;  verticels  globular,  2,  3  or  4,  towards  the  apex  of 
the  plant  about  5  inches  asunder.  Involucres  many,  subulate. 
Flowers  numerous,  of  a  deep  rich  orange  colour.  Calyx, 
10-striated,  8-toothed ;  corol,  under  lip  very  short,  3-toothed, 
at  all  times  of  a  dirty  withered  colour.'* 

The  ashes  of  the  flower-heads  mixed  with  curds  are  applied 
to  ringworm  and  other  itchy  diseases  of  the  skin.  Dr.  A.  J. 
Amadeo  states  that  it  is  called  Rascamono  in  Porto-Rico,  and 
that  a  decoction  of  the  leaves  is  used  as  a  tonic,  the  juice  is  also 
expressed  and  taken  with  limejuice  and  rum  as  a  febrifuge. 
Dr.  Amadeo  has  used  it  in  combination  with  Phyllanthus 
Niruri  in  intermittents. 

Buliun  (iroXtov  ),  the  Poly-Germander  (TewcrtwmPoZiww,L.), 
Iskurdiyun  (<ricopdtov),  the  Water- Germander  (T.  Scordium), 
and  Kamazariyus  (x^h^^p^^),  the  Wall-Germander  (Ti 
Ohamcedrt/s) ,  are  treated  of  in  the  Materia  Medica  of  the  Indian 
Mahometan  physicians,  but  none  of  these  plants  are,  as  far  as 
our  experience  goes^  obtainable  in  the  bazars,  although  T.  Scar^ 
dium  is  a  native  of  the  Western  Himalaya  and  Cashmere.  This 
plant  has  an  odour  of  garlic,  and  is  one  of  the  ingredients  in  the 
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Tiry&k'i'Faruk  or  Theriaea  Andromachi,  which  is  still  sold  in 
the  bazars  of  India.  T.  Polium  is  a  native  of  Persia,  and  was 
found  by  Aitchison  in  Khorasan,  but  he  did  not  observe  that  it 
was  used  medicinally.  He  also  notices  T.  sen^attim,  Benth.,  as 
having  a  strong  odour  of  asafoetida.  T.  ChamcBciri/swaB  formerly 
used  in  Europe  as  a  remedy  for  gout,  and  was  an  ingredient  in 
the  celebrated  antiarthritic  or  Portland  powder. 


PLANTAGINEJE. 
PLANTAGO  OVATA,  Forsk. 

Fig.— Be^»^/.  dnd  THm.,  ^.211.     Syn.  P.  Ispagkula. 

Hab. — Punjab,  Sind,  Persia.  The  seeds.  Spogel  seeds 
{Eng.). 

Vernacular. — Isbaghol  {HifidTj,  Esabgol  {Mar.),  Eshopghol 
(Ben5f.),Esopgol,Uthamu-jirun((?M«.),  Ishappukol-virai  {Tarn.}, 
Isapagila-vittulu  {Tel.),  Isabakolu  (Can.). 

History,  Uses,  &C, — The  seeds  are  not  mentioned  by 
the  old  Hindu  writers,  but  the  Guzerathi  name  appears  to  be  of 
Sanskrit  origin.  In  all  the  vernaculars  corruptions  of  the 
Persian  name  Ispaghul  are  in  use.  This  word  is  a  compound 
of  y-«t  "  a  horse,^*and  J>^  "the  ear,"  in  allusion  to  the  shape  of 
the  seeds.  In  Mahometan  works  the  seeds  will  be  found 
described  under  the  name  of  Bazr-i-Kaiiina,  The  author  of  the 
MaJchzan  states  that  Kalidn  is  the  Greek,  Isparzah  the  Isfahani, 
and  Bangist  and  Shikam-dai^aJi  the  Shirazi  names  for  them. 
In  India,  they  are  considered  to  be  cooling  and  demulcent,  and 
useful  in  inflammatory  and  bilious  derangements  of  the  diges- 
tive organs.  The  crushed  seeds  made  into  a  poultice  with  vine* 
gar  and  oil  are  applied  to  rheumatic  and  gouty  swellings. 
With  the  mucilage  a  cooling  lotion  for  the  head  is  made.  Two 
to  three  dirhems  moistened  with  hot  water  and  mixed  with 
sugar  are  given  in  dysentery  and   irritation  of  the  intestinal 
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canal  to  procure  an  easy  stool.  The  decoction  is  prescribed  in 
cough.  The  roasted  seeds  have  an  astringent  effect^  and  are  use- 
ful in  irritation  of  the  bowels  in  children,  and  in  dysentery. 
The  natives  have  an  idea  that  the  powdered  seeds  are  injurious, 
and  consequently  always  administer  them  whole •  Fleming, 
Twining,  Ainslie,  and  others  speak  very  favourably  of  the  use 
of  Ispagh&l  in  the  treatment  of  chronic  diarrhoea.  Twining 
gives  the  dose  for  an  adult  as  2^  drachms  mixed  with  half  a 
drachm  of  sugar-candy.  (Diseases  of  Bengal,  Vol.  I.,  p.  212.) 
In  the  Pharmacopoeia  of  India  the  seeds  have  been  made 
official,  and  directions  are  given  for  the  preparation  of  a 
decoction. 

Description. — The  seeds  are  boat-shaped,  about  ^  of  an 
inch  long  and  rather  less  than  ^t-  broad,  translucent,  with  a  pinkish 
tinge  and  a  faint  brown  streak  upon  the  convex  side.  The  con- 
cavity is  covered  with  a  thin  white  membrane.  Soaked  in  water 
they  become  coated  with  an  abundant  adherent  mucilage  which 
is  free  from  taste  and  odour.  The  epidermis  of  the  seeds  is 
composed  of  polyhedral  cells,  the  walls  of  which  are  thickened 
by  secondary  deposits,  the  source  of  the  mucilage;  between 
it  and  the  albumen  is  a  thin  brownish  layer.  The  albumen 
is  formed  of  thick  walled  cells  which  contain  granular 
matter. 

P.  atnplexicauliSy  Cav.  Ic,  a.,  t,  125,  a  plant  of  the 
Pimjab  Plains,  Malwa  and  Sind,  extending  to  Southern  Europe, 
furnishes  the  brown  Ispaghitl  not  unfrequently  to  be  met  with 
in  the  Indian  bazars.  The  seeds  have  the  same  boat-shaped 
form  as  those  of  P.  ovata,  but  are  rather  larger,  averaging 
i  of  an  inch  in  length.  They  are  probably  as  efficient  as  the  true 
Ispaghdl  seeds. 

Commeixe, — Large  quantities  of  these  seeds  are  imported 
into  Bombay  from  Persia.  Value,  Rs.  4  per  maund  of 
37ilb8. 

They  differ  in  colour,  some  being  brown  and  some  nearly 
white  with  a  pinkish  tinge;  the  latter  are  preferred. 
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PLANT  AGO  MAJOR,  Linn. 

Fig.— Wight  III.,  t.  177;  Eng.  Bot.,  1558.  Greater  Plan- 
tain (Eng.)y  Grand  Plantain  (-FV.)* 

Hab, — Temperate  India,  Persia,  Europe.     The  seeds. 

Vernacular, — Bartang^  Bdrhang  (Indian  bazars). 

History,  Uses,  &C.— Under  the  name  of  ap»^X<ia<roi'Dio8- 
corides  describes  two  varieties  of  Plantago,  the  greater  and  the 
lesser,  and  states  that  the  first  is  the  best  and  most  generally 
used.  These  plants  were  known  to  the  Romans  as  Plantago,  and 
according  to  Sibthorp  are  the  P.  lagopus  and  P.  altissima  of 
modem  botany ;  they  were  considered  to  be  very  effectual  in 
arresting  the  fluxes  known  by  the  Greeks  as  ** rheumatismi," 
or  ^'griping  pains  in  the  bowels''  [Plin.  25,  39  ;  26,  47).  The 
leaves  and  roots  were  considered  to  be  astringent  and  febri- 
fuge (Oalen),  The  Arabian  physicians  describe  them  under 
the  name  of  Lisdn-el-hamal,  and  state  that  they  are  the 
Sabaat-azlaa  and  Kasrat-el-azlaa  of  Dioscorides  (Arabic  trans- 
lations of  ciTTaTrXcvpoy,  and»roXw6v/jov)  meaning  *  seven-ribbed  and 
many-ribbed ' ;  they  repeat  what  the  Greeks  have  written  with  a 
few  trifling  additions.  The  seeds  of  P.  major  are  largely 
imported  into  India  from  Persia,  and  have  a  great  reputation 
as  a  remedy  for  dysentery.  Valentine  Baker  states  that  he 
was  cured  by  these  seeds  when  suffering  from  the  disease  during 
his  travels  in  Khorasan.  The  root  and  leaves  are  still  in  use  in 
Europe  as  domestic  remedies  on  account  of  their  mucilaginous 
properties. 

The  seeds  of  P,  Psyllium,  Linn,,  a  native  of  the  N,  W. 
Pimjab,  extending  to  Southern  Europe,  are  used  in  a  similar 
manner.  This  plant  is  often  stated  to  be  the  source  of  the 
Persian  Bdrhang,  but  we  have  always  obtained  P.  major  by 
sowing  these  seeds. 

Description. — The  seeds  are  minute,  oblong  and  brown, 
marked  with  waved,  slightly  elevated,  longitudinal  ridges  of  a 
darker  colour ;  one  side  is  arched,  the  other  concave  and  marked 
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With  a  ftcar  showing  the  attachment  to  the  ovary.  They 
are  insipid^  and  have  an  oily  smell  when  crushed.  Soaked  in 
water  they  become  coated  with  a  transparent  mucilage. 

Chemical  composiUon, — The  leaves  of  P.  major  have  beeu 
examined  chemically  by  Dr.  Rosenbaum^  but  the  results 
obtained  do  not  indicate  any  active  principle.  He  found  that 
petroleum  benzine  extracted  4  per  cent,  of  wax  and  chlorophyll, 
the  extract  fusing  at  83^  C.  Ether  dissolved  44  per  cent,  of 
.resin  and  chlorophyll.  Alcohol  extracted  10  per  cent.,  of  which 
6  per  cent,  was  soluble  in  water  and  contained  a  considerable 
amount  of  sugar;  the  remaining  four  parts  were  soluble  in 
ammonia.  Water  took  up  13  per  cent.,of  which  7*2  per  cents  was 
insoluble  in  66  per  cent,  alcohol.  Soda  solution  dissolved  6  per 
cent.,  and  diluted  acid  10  per  cent.,  the  latter  containing  a 
notable  quantity  of  calcium  oxalate.  It  may  be  noted  here  that 
Th.  KoUer,  in  1868,  found  citric  acid  and  oxalic  acid  in  the 
three  species,  P.  major ^  P.  lanceolatay  and  P.  media,  besides  the 
ordinary  plant  constituents,  chlorophyll,  resin,  wax,  albumen,and 
pectin.  These  constituents  do  not  account  for  the  reputation  aa 
a  styptic  and  vulnerary  in  which  the  plant  was  held  by  ancient 
writers.  The  presence  of  sugar  indicates  the  possibility  of  a 
glucoside  being  contained  in  the  plant.  The  value  of  the  seeds 
in  diarrhoea  and  dysentery  is  no  doubt  due  in  some  measure  to 
the  quantity  of  mucilage  they  afford.  {Amer,  Joiirn,  Pharm., 
Sept.,  1886.) 

Plantago  mucilage  is  neutral  in  reaction,  is  not  altered 
by  iodine  or  precipitated  by  borax,  alcohol,  or  perchloride 
of  iron.  It  is  only  sparingly  soluble  in  water.  R.  W.  Bauer 
separated  the  carbohydrate  xi/lose  (previously  obtained  from 
wood-gum)  from  the  epidermis  of  P.  PHyllinmy  by  boiling 
the  aqueous  extract  with  dilute  sulphuric  acid.  It  was 
identified  by  its  melting  point,  rotatory  power,  and  by  its 
compound  with  phenylhydrazine.  Wood-gum  can  be  obtained 
from  beech  wood,  jute,  or  deal,  by  extracting  with  5  per  cent, 
soda  and  precipitating  with  alcohol  and  HCl.  When  this  is 
hydrolysed,  it  yields  Koch's  wood-sugar  or  xylose.  Xylose 
closely  resembles  arabinose  in  all  its  properties,  and,  like  the 
IlV-17 
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latter^  is  dextrorotatory ;  when  treated  with  acids,  it  yields  consi- 
derable quantities  of  furfuramide,  but  no  levulose.  The  phenyl- 
osazone  has  the  composition  C^^H*°N*0',  so  that  xylose  is  a 
penta-glucose  C^H^°0^.  When  treated  with  nitric  acid,  it  is 
converted  into  acids  containing  4  or  5  atoms  of  carbon.  Xylose 
and  arabinose,  and  all  substances  from  which  they  can  be 
obtained,  give  the  cherry-red  coloration  of  arabin  when  wanned 
with  phloroglucinol  and  hydrochloric  acid.  This  reaction  can 
be  employed  for  the  detection  of  xylose  and  arabinose.  {Joum, 
Ohem.  Soc.,  LVI.,  pp.  233,  847.)  * 


NYCTAGINEiE. 
BOERHAAVIA  REPENS,  />'««. 

Fig.—Deltk,  Fl  Eg.,  t  3,  /.  1 ;  Wight  Ic,  t.  874;  Rheede, 
Hort,  Mai.  vti,,  t»  56.  Spreading  Hogweed  (Eng,),  Patagon 
(Fr.). 

Hab. — Throughout  India.     The  herb  and  root. 

Vernacular, — Sant,  Thikri  {Hind,),  Puma,  Punarnaba  (B^»^.), 
Khdpra,  Punanava,  Kdlivasu,  Ghetuli  (Mar.),  Miikku-rattai 
{Tarn,),  Atfka-mamidi  (Tel.),  Vakha-khaparo,  Sfitodi-mula 
(Gkz.),  Ganajali,  Bildganjali  (Can.)* 

History,  Uses,  &C. — This  plant  is  called  by  Sanskrit 
medical  writers  Punar-nava,  Punar-bhava,  and  Punar-bhu,  on 
account  of  its  perennial  habit,  and  Sothagni  from  its  use  as  a 
remedy  for  dropsy.  It  is  described  in  the  Nighantas  as  pungent, 
dry,  hot,  sweet  and  bitter,  and  is  recommended  as  a  laxative, 
diuretic,  and  stomachic  in  jaundice,  strangury,  dropsy,  and  inter- 
nal inflammations.  A  compound  decoction,  Pmwrnavashtaka,  is 
made  of  the  roots,  dried  ^eembark,  leaves  of  Trichmanthea  dioica, 
dried  ginger,  root  of  Picrorhiza  Kurrooa,  chebulic  myrobalans, 
stem  of  Tifwspora  cordifolia,  and  dried  wood  of  Berbet^ig 
(Ddrhalad),  each    one   quarter   tola,    water  32    tolas,  boiled 
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down  to  one-fourth,  which  is  to  be  taken  during  the  24  hours* 
An  oil  and  electuaiy  are  also  used. 

Ainslie  mentions  the  use  of  the  root  in  powder,  in  the 
quantity  of  a  teaspoonful  twice  daily,  as  a  laxative.  In  the 
PharmcuiO'poeia  of  India  its  successful  use  as  an  expectorant  in 
asthma  is  noticed,  and  it  is  said  to  act  as  an  emetic  when  given 
in  large  doses.  This  has  been  confirmed  by  the  experience  of  the 
French  in  the  Antilles,  where  the  plant  is  called  Patagon  or 
Patagonelie"  Valeriane,  In  Western  India  the  herb  is  used  as  a 
diuretic  in  gonorrhoea,  and  as  an  external  application  the 
pounded  leaves  are  applied  to  dropsical  swellings.  In  the  rainy 
season,  when  luxuriant,  it  is  eaten  as  a  potherb,  after  having 
been  well  boiled  to  remove  its  medicinal  properties.  The  use  of 
the  root  in  gonorrhoea  appears  to  have  been  introduced  by  the 
Portuguese  ;  in  the  West  Indies  the  plant  is  known  as  Bej'uco 
de  purgacion,  and  is  the  popular  remedy  for  that  disease.  A 
decoction  (1  oz.  to  a  pint  of  water)  is  used  in  doses  of  a 
wineglassful  every  hour. 

Description. — A  common  creeping  weed  on  waste  ground 
and  roadsides ;  stalks  numerous,  about  two  feet  long,,  slender, 
procumbent;  leaves  cordate-ovate,  unequal ^  opposite,  edges 
waved,  tinged  with  red ;  flowers  small,  sessile  on  the  apex  of  tiie 
pedicels^  peduncles  from  the  axils  and  ends>  of  the  branches ;  fruit 
oblong,  dull  green,  or  brownish^  viscid,  about  the  size  of  a 
caraway,  longitudinally  5-grooved,  studded  all  over  with  glan- 
didar  hairs ;  root  twisted,  often  as  thick  as  the  finger  when 
fresh,  whitish,  fleshy,  2  to  3 -branched,  a  foot  long  or  more ; 
taste  bitterish^  nauseous.  A  microscopic  section  shows  that 
the  parenchyme  is  loaded  with  needle-shaped  crystals,  other- 
wise there  is  nothing  peculiar. 

There  are  two  varieties  of  the  plant,  one  with  white  and 
the  other  with  red  flowers;  in  Bengal  the  former  is  called 
Svetapurna  and  the  latter  Gudha-purna. 

Chemical  composition. — The  whole  plant  was  used  for  the 
examination,  and,  with  the  exception  of  minute  traces  of  a 
principle     soluble    in  ether^    and  aifording  reactions    with 
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alkalaidal  reagents,   nothing  of    intei*e8t   was  detected.     No 
principle  reacting  with  ferric  Baits  was  present. 

MIRABILIS    JALAPA,  Linn. 

Fig.— Bot.  Mag.,  t.  371  ;  BheedCy  Eort.  Mal.x.,  t.  75.     Mar- 
vel of  Peru  [Eng.),  Belle  de  nuit  {Fr,). 

Hab. — West   Indies.     Cultivated  in   India.     The  leaves 

ftnd  root. 

Vernacular. — Gul  A'bbds  (Pers,,  Ind,),  Krishna- keli  (Beng,), 
Anthinarlu,  Patharachi  {l\i?n.),  Batharachi  (TeL), 
Hadhyiinhamallige  {Can.),  Antimalari  (A/a/.),  Gulbds,  Gulbas 
(Mar.). 

History,  Uses,  &C. — Five  varieties  of  this  plant,  with 
red,  white,  yellow,  I'ed  and  white,  and  red  and  yellow  flowers, 
were  introduced  from  the  West  Indies  in  1596,  and  must  have 
been  carried  by  the  Portuguese  to  the  East  shortly  afterwards, 
as  the  plant  is  said  to  have  been  introduced  into  Persia  in  the 
reign  of  Shah  Abbas  the  first,  and  was  established  on  the 
Malabar  Coast  in  the  time  of  Van  Rheede.  It  was  at  one  time 
supposed  to  produce  the  Jalap  of  commerce.  M,  Jalapa  has 
been  given  the  Sanskrit  name  of  Sandhyakali,  or  "  evening 
flower,"  but  is  best  known  by  its  Persian  name  of  Gul  A'bbas, 
or  **  flower  of  A'bbfe  "  ;  it  is  a  favorite  flower  of  the  Persians, 
who  cultivate  it  in  ornamental  flower  pots.  The  Arabs  call  it 
Shab-el-leili,  which  is  evidently  a  translation  of  the  French 
"  belle  de  nuit  "  ;  it  is  the  Fula  quadro/toras,  or  •'  four  o'clock 
flower,"  of  the  Portuguese,  as  its  flowers  open  at  that  hour 
in  the  afternoon. 

In  India  the  leaves  boiled  in  water  are  applied  as  amaturant  to 
boils  and  buboes,  and  the  juice,  which  is  considered  to  be  very 
cooling,  is  applied  to  the  body  to  allay  the  heat  and  itchiugin  the 
urticaria  arising  from  dyspepsia  •  the  U,  fehrilis  or  U.  ah  ingestU 
of  European  physicians,  which  the  Hindus  consider  to  be  caused 
by  bile  in  the  blood.  The  seeds  are  said  to  be  sometimes  used 
to  adulterate  black  pepper.    The  root  is  said  to  be  a  mild  purgati ve^ 
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but  Loureiro  remarks,  "  Heec  radix  non  est  apta  ad  medlcinam, 
nisi  per  aliquot  anuos  in  viva  planta  senescat ;  tuncque  sit  subro" 
tunda,  rugosa,  exterius  subnigra,  intus  fusco-pallida,  eirculis 
concentricis  nigricantibus  distincta.  "  In  the  Conean  the  dried 
root  powdered,  and  fried  in  g/ii  with  spices,  is  given  with  milk 
as  a  panshtik  or  strengthening  medicine,  and  rubbed  down  with 
water  to  a  paste  it  is  applied  to  contusions. 

Dr.  P.  S.  Mootooswamy  (Lid.  Med.  Gaz,,Oct  1889)  states  that 
in  Tan j ore  the  roots  boiled  and  made  into  curry  are  considered 
beneficial  to  those  who  suffer  from  piles,  and  that  a  powder  and 
confection  are  also  in  use.  The  powder  contains  five  drachms 
of  root,  two  and  a  half  each  of  long  and  black  pepper,  and  five 
ounces  of  sugar.  Dose  Sh  twice  daily.  The  confection  has 
the  same  quantity  of  root  with  2i  drachms  each  of  nutmeg, 
mace,  and  Atis  root,  ghi  1  oz.,  sugar  and  milk  of  each  10  oimces. 
Dose  as  above. 

Dr.  Mootooswamy  finds  the  root  to  act  as  an  astringent  in 
these  preparations.  Ainslie,  quoting  Fleming  (Cat,  p.  29), 
states  that  the  root  was  tried  as  a  purgative  by  Drs.  Hunter  and 
Shoolbred,  but  found  to  have  so  feeble  a  purgative  action  as  to 
be  useless.  He  also  tried  it  himself  with  the  same  result. 
According  to  Thunberg,  the  Japanese  prepare  a  kind  of  white 
paint  for  their  complexions  from  the  seeds. 

Description. — The  root  of  young  plants  is  cylindrical 
above  and  tapering  below,  but  in  old  plants  it  becomes  napif  orm 
or  subrotund,  the  external  surface  is  dark  brown  and  marked  with 
numerous  circular  rings ;  internally  it  is  dirty  white  or  greyish. 
When  dry,  very  old  roots  become  hard,  compact  and  heavy, 
and  deepen  in  colour,  but  younger  roots  are  of  a  leathery 
consistence.  It  has  a  faintly  nauseous  odour,  and  a  sweetish 
subacrid  taste.  A  transverse  section  of  the  root  shows  numer- 
ous concentric  rings  of  a  darker  colour  than  the  intervening 
substance ;  it  shows  numerous  acicular  crystals  when  magnified. 

Chemical  composition. — The  roots  were  collected  in  July,  cut 
into  slices,  and  exposed  to  warm  air,  then  reduced  to  powder 
And  the  desiccation  completed  at  100^  €•    . 
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The  fresh  roots  dried  over  sulphuric  acid  lost  81-136  per  cent, 
in  weight ;  the  ash  amounted  to  6*135  per  cent.^  and  was  free 
from  manganese.  ' 

The  proximate  analysis  was  made  with  the  powdered  roots 
dried  at  100°  C,  and  was  conducted  according  to  Dragendorff's 
plan  with  the  following  results  : — 

Light  petroleum  ether  extract 0*580  per  cent. 

Ether  extract,  soluble  iu  water  0*09    per  cent. 

alcohol  0-222        „ 

Residue  insoluble  in  water 

or  alcohol    0028         „       0-340      „ 

Absolute  alcohol  extract 3040      „ 

Aqueous  extract  containing  glucose  1*6  per 
cent,,  saccharose  or  allied  carbohydrate 
7-97  per  cent 30*62      „ 

The  petroleum  ether  extractive  was  soft  and  pale  yellowish 
in  colour,  non-crystalline,  and  without  any  special  odour.  It 
consisted  of  wax,  and  a  pale  yellow  oil,  soluble  in  absolute  alcohol 
with  neutral  reaction. 

The  ethereal  extract  was  soft  and  yellowish.  The  portion 
soluble  in  water  had  an  acid  reaction,  but  gave  no  coloration 
with  ferric  chloride.  Acidulated  with  sulphuric  acid  a  slight 
precipitate  was  afforded  with  Mayer's  reagent.  The  residue  of 
the  ethereal  extract  soluble  in  alcohol  was  also  yellowish,  soft' 
and  on  standing  became  indistinctly  crystalline.  Treated  with 
water  acidulated  with  sulphuric  acid  it  gave  no  alkaloidal 
reactions;  with  alkalies  on  gently  warming  it  was  slightly 
soluble,  with  pale  yellow  coloration :  the  colour  being  destroyed 
by  acids,  and  whitish  flocks  precipitated. 

The  alcoholic  tincture  of  the  roots  was  of  a  port- wine  colour, 
and  the  extract  of  a  deep  orange  tint.  In  water  part  was  soluble 
with  acid  reaction,  and  afforded  a  precipitate  with  alkaloidal 
reagents.  The  extract  was  treated  with  ammonia,  in  which  the 
greater  part  dissolved,  affording  a  dirty  brownish-red  solution, 
and  the  solution  agitated  with    ether:   the    ethereal   extract 
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amounted  to  0'384  per  cent,  and  contained  a  small  amount  of 
alkaloid  with  much  colouring  matter.  An  attempt  was  made  to 
purify  the  alkaloid  by  reagitating  this  extract  from  an  acid 
solution  with  ether,  and  then  neutralizing  and  again  agitating 
with  ether ;  an  unweighable  amount  of  the  alkaloid  was,  however, 
obtained.  No  special  colour  reactions  of  the  alkaloid  were 
noted.  An  alkaline  solution  of  the  alcoholic  extract  was  only 
slightly  precipitated  by  acids,  the  solution  remaining  dark- 
coloured.  The  aqueous  extract  contained  1*6  per  cent,  of 
glucose  calcidated  on  the  roots  dried  at  lOO^C.  After  boiling 
with  dilute  sulphuric  acid  a  second  determination  with  Fehling's 
solution  was  made,  and  the  result  calculated  as  saccharose, 
which  was  equivalent  to  7*97  per  cent. 

In  order  to  determine  whether  the  plant  had  any  injurious 
properties,  the  alcoholic  extract  from  10  grams  of  the  dried 
and  pounded  roots  was  mixed  with  a  few  drops  of  ammonia 
and  water  and  injected  into  a  cat's  stomach ;  the  cat  vomited 
once,  but  was  not  otherwise  inconvenienced. 

AMARANTACE^. 
ACHYRANTHES  ASPERA,  Lvm. 

Yig.— Wight  /c,  t  1780.     Prickly  ChafE-flower  {Eng.), 
Hab. — Throughout  India  and  tropical  Asia,     The  herb. 

Vernacular, — XJnga,  Latchira,  Chirchira  {Rind,),  Apang 
(Beng.),,  Pandhara-dghada,  Aghada  (Mar,),  Sufed-dghado 
((?wz.),  Na-yurivi  (Tam,),  XJttareni,  Antisha  {Tel.),  Uttarfoi, 
Uttar^ni  {Can.),  Kataldti  (3fa/.). 

HistOiy,  Uses,  &C. — This  plant  has  given  a  name  to  the 
sacrificial  offering  called  Apamarga  Soma,  which  consisted  of  a 
handful  of  the  flour  of  the  seeds  offered  at  daybreak,  but  which 
is  not  now,  as  far  as  we  know,  practised  in  Inclia.  According  to 
the  Black  Yajurveda,  Indra,  having  killed  Vritra  and  other 
demons^  was  overcome  by  Namuchi  and  made  peace  with  him, 
promising  never  to  kill  him  with  any  solid  or  liquid,  neither  by 
day  nor  by  night.     But  Indra  collected  some    foam,  which  is 
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neither  solid  nor  liquid,  and  killed  Narauchi  in  the  morning 
between  night  and  daybreak.  From  the  head  of  the  demon 
sprung  the  herb  Apamarga,  with  the  assistance  of  which  Indra 
was  able  to  kill  all  demons.  Hence  this  plant  has  the  reputation 
of  being  a  powerful  talisman,  and  is  now  popularly  supposed 
to  act  as  a  safeguard  against  scorpions  and  snakes  by  paralysing 
them.*  It  is  waved  round  the  body  whilst  taking  the  ceremonial 
bath  early  in  the  morning  on  the  Naraka  Chaturdasi  or  first 
day  of  the  Divali  (new  year)  festival. 

The  Sanskrit  synonyms  for  the  plant  are  Shikhari,  Kini  or 
Kinihi,  Khara-manjari  *•  having  a  rough  flower-stalk,"  Adhva- 
shalya  " roadside  rice,"  Shaikharika,  Pratyak-pushpi  "having 
reverted  flowers,''  and  Mayuraka  "crested."  It  is  described  in 
the  Nighantas  as  purgative,  pungent,  digestive ;  a  remedy  for 
phlegm,  wind,  inflammation  of  the  internal  organs,  piles,  itch, 
abdominal  enlargements,  and  enlarged  cervical  glands.  The 
ashes  are  used  by  the  Hindus  in  preparing  caustic  alkaline  pre- 
parations. The  diuretic  properties  of  the  plant  are  well  known 
to  the  natives  of  India,  and  European  physicians  agree  as  to  its 
value  in  dropsical  affections ;  ono  ounce  of  the  plant  may  be  boil- 
ed in  ton  ounces  of  water  for  15  minutes,  and  from  1  to  2  ounces 
of  the  decoction  be  given  3  times  a  day.  [Pharm.  of  India, 
p.  184.) 

Different  parts  of  the  plant  are  ingredients  in  many  native 
prescriptions  in  combination  with  more  active  remedies. 

In  Western  India  the  juice  is  applied  to  relieve  toothache. 
The  ashes  with  honey  are  given  to  relieve  cough ;  the  root  in 
doses  of  one  tola  is  given  at  bedtime  for  night  blindness,  and 
rubbed  into  a  paste  with  water  it  is  used  as  an  anjan  (eye  salve) 
in  opacities  of  the  cornea.  The  seeds  are  often  used  as  a  famine 
food  in  India,  especially  in  Rajputana,  where  the  plant  is  called 
Bharotha,  jq^t^T  (grass). 

Description. — A  common  weed,  with  an  erect,  striated 
pubescent  stem,  generally  about  two  feet  high,  but  sometimes 
much  more.     Side  branches  in  pairs,  spreading  ;  leaves  pubescent 

♦Compare  with  Scribonius  Comp.  163,  164,  where  similar  superstitions 
are  recorded. 
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from  the  presence  of  a  thick  coat  of  long  simple  hairs,  obovate, 
undulated,  very  obtuse,  acuminated,  base  attenuated ;  petiole 
short ;  spikes  long,  lax  ;  flowers  green  ;  bracts  rigid,  prickly. 
Sections  of  the  stem  do  not  show  any  crystalline  deposit  in 
the  parenchyma.  The  seeds  are  oblong,  of  a  brown  colour, 
from  ,^0  to  i  of  an  inch  in  length  ;  on  one  side  a  grooved 
prominence  is  seen  which  indicates  the  position  of  the  embryo 
where  it  curves  round  the  mealy  albimien.  The  starch  granule^ 
are  very  small,  and  are  so  closely  packed  that  the  large  irregular- 
shaped  cells  which  contain  them  have  almost  the  appearance  of 
parenchymatous  cells. 

Chemical  composition. — The  whole  plant  collected  in  August 
was  used.  A  proximate  analysis  failed  to  indicate  the  presence 
of  any  principle  of  special  interest.  No  alkaloidal  body  was 
detected,  and  the  alcoholic  extract  contained  no  principle  reacting 
with  ferric  salts. 

For  the  ash  determination,  the  roots,  stems  and  leaves  were 
separately  examined  with  the  following  results: — 


• 

Leaves. 

Stems. 

Boots. 

P'O'    

SiO*  as  Sand  ... 

SO* 

CaO 

3-0257 
39-7192 

1-3200 
13-8893 

3-4778 
17-8454 

'2"79'31 

Traces,  not 

estimated. 

5-7416 

1-1770 

2-0651 

8-8687 

-3297 

2-6989 
12-9716 

2-6534 
13-1233 

3-5149 
32-0008 

'3-03*52 
Not  estimated. 

9-5221 

1-5261 

Not  estimated. 

13-6294 

•5525 

1-8594 
21-4219 

3-9523 
12-9335 

MgO   

K*0 

5-4419 
28-6830 

Na'O  

9860 

Fe'O* 

6  6297 

Manganese 

KCl 

Not  estimated. 

NaCl   

3-2951 

Al'O"  

Not  estimated. 

CO* 

110057 

Carbon    

Not  estimated. 

100-2526 

95-2232 

95-1086 

IlL— 18 
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The  leaves,  stems,  and  roots  dried  atlOO^C.  afforded  respectively 
the  following  percentages  of  ash : — Leaves,  24*334 ;  stems,  8*672  ; 
roots,  8863.  The  large  amount  of  sand  present  in  the  ash  is  due 
to  the  fact  of  the  plants  having  been  collected  during  the  rains, 
and  when  received  they  were  coated  with  finely  divided  silicious 
matter. 

The  total  potash  calculated  as  K*0  was  equivalent  in  the  leaves 
to  21'4986  per  cent.,  in  the  stems  to  38'0122  per  cent.,  and  in 
the  roots  to  28*5830  per  cent.  It  is  possible  that  the  plant 
might  be  of  value  as  a  cheap  green  manure  on  account  of  its 
potash  content.     {Warden,  Chem,  News,  Vol.  ii.,  1891). 

Amarantus  spinosus,  Linn,,  WUkL  Amar.  38, 1 4,/.  8; 

Veni. — Tanduliya  (Sans.),  Kantemath  (Bamb.),  Kdntanatia 
{Beng.),  MuUuk-kirai  {Tarn.),  KSntdlo-dambho  (Guz,),  possesses 
mucilaginous  properties.  The  Hindu  physicians  prescribe  the 
root  in  combination  with  other  drugs  in  menorrhagia.  It  is 
considered  to  be  a  specific  for  colic.  A  poultice  of  the  leaves 
was  officinal  in  the  Bengal  Phai^macopma^ 

The  authors  of  the  Phat^macofceia  of  India  regard  the  plant 
as  a  simple  emollient,  and  inferior  to  many  others,  but  recently 
the  root  has  been  found  to  be  of  great  service  in  the  treatment 
of  gonorrhoea  and  eczema.  In  gonorrhoea  it  is  said  to  stop  the 
muco-purulent  discharge,  and  all  the  concomitant  symptoms, 
such  as  heat,  scalding  and  general  irritation. 

iERUA  JAVANICA,  Jms. 

-pig.— Wight  Ic,  t.  876. 

Hab. — Plains  of  India.     The  herb. 

iERUA   LANATA,  Ju$s. 

Fig. — Wight  Ic,  t,  723;  Rheede,  Hort.  Mat.  ^r.,  t.  29. 
Hab. — Plains  of  India.     The  herb. 

Vernacular. — Chaya  (Hind,,  Beng,)^  Bhui-kallan  (Punj.), 
Kumra-pindi,  Kapur-madhura,  Kapur-phuti  (Afar.),  Pindiconda, 
Kamiupulai,  Nilapulai  (TeL),  Pidai,  Sirru-pulai  (Tarn,). 
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History,  Uses^  &C. — These  plants  are  used  by  the 
natives  of  India  as  diuretics,  and  are  considered  to. be  of  great 
value  in  lithiasis;  they  are  also  thought  to  be  antidotal  in  cases 
of  poisoning  by  arsenic;  The  flowers  are  sold  in  the  bazars  of 
]tforthem  India  under  the  name  of  Bhui-kalldn.  ^.  lanata  is 
the  Scherubala  of  Eheede,  and  Ainslie  states  that  the  Vytians 
consider  the  root  to  be  demulcent  and  prescribe  a  decoction 
in  strangury ;  in  the  Concan  it  is  used  as  a  diuretic.  -^.  Java' 
nica  has  a  great  reputation  in.  Hyderabad,  Deccan,  as  a  remedy 
foe  lithiafiis,  and  the  flowers  have  been  brought  to  us  for  iden- 
tification by  the  medical  attendantpof  a- gentleman  in  Bombay, 
who  had  been  in  the  habit  of  obtaining  them  from  Hyderabad 
under  the  Marathi  name  of  Kumrarpindi^  which  is  equivalent  to 
the  Telingi  Pindi-conda,  and  signifies  "  cock^s  'pinda " ;  we 
were  informed  that  much  benefit  had  been  derived  from  their 
use>  These  plants  resemble  Achyranthes  aspo^a  in  their 
medicinal  properties.  The  flowers  are  very  soft  and  woolly, 
and  are  used  for  stuffing  pillows  and  mattresses  in  Sind  and  in 
Egypt.  In  Southern  India  the  natives  use  the  flowering 
spikes  during  the  Pongul  festival  for  decorating  their  houses. 

Diescription. — The  plants  have  a  white  tomentose  appear- 
ance. The  leaves  are  alternate;  The  minute  flowers  are  in 
dense  terminal  or  axillary  spikes, .  those  of  ^.  Java  nica  being 
much  the  largest,  often  4*  to  5  inches  in  length  ;  they  are  herma,- 
phrodite,  with  three  concave-  persistent  bracts.  The  calyx 
consists  of  five,  nearly  equal,  erect  and  hairy  sepal's ;  the  five 
stamens  are  united  into  a  cup  at  their  base ;  the  ovary  is  one- 
celled,  with  a  single  ovule  in  each  cell.  The  fndt  is  a  roundisL 
utricle. 

CELOSIA  ARGENTEA,  Linn. 

Fig.—  Tf^ight  Ic,  t.  1767;  Meede,  ITort.  Mai.  x.,  t  38,  39. 

Hab. — Throughout  India  and  tropical  Asia.     The  seeds. 

V(rnacular, — Sarwali,  Sufdd-murgha  (Hind.),  Svet-murga 
(Beng,),  Ij&pudi  [Onz,),  KnrdM  ( J/ar. ),  Gurugu  (2>Z.),  Goraji 
(Can.) 
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History,  Uses,  &C, — This  common  annual  plant  is  con- 
sidered by  some  to  be  the  Vitunna  of  Sanskrit  writers  ;  when 
young  and  tender  it  is  eaten  as  a  regetable,  but  is  considert;d  to 
be  very  heating.  The  seeds  are  considered  an  efficacious 
remedy  in  diarrhoDa.  Indian  Mahometan  writers  on  Materia 
Medica  have  adopted  Sarwdli  as  a  substitute  for  the  ^ptravwiKfi  of 
Dioscorides,  and  the  Herba  Britannica  of  Pliny,  which  has  been 
identified  by  Prof.  Muntingius  of  Groningen  as  Rumex  Hydro- 
lapathum,  Huds.,  our  Water  Dock,  the  Patience  aquatique  of 
the  French,  and  Wasserarapfer  of  the  Germans.  The  author 
of  the  Muffaridat'i'Nmiri  states  that  1 80  grains  of  the  seeds, 
with  an  equal  quantity  of  sugar-candy,  taken  daily  in  a  cup  of 
milk,  is  a  most  powerful  aphrodisiac. 

Dr.  Watt  (Dic^  Econ.Frod. Ind,, 11,2^0)  states, on  the  authority 
of  the  Bev.  A.  Campbell,  that  the  Santals  extract  a  medicinal  oil 
from  the  seeds. 

Description. — Stem  1  to  3  feet,  stout  or  slenderi  simple  or 
branched;  leaves  1  to  6  inches,  narrow ;  spikes  solitary,  few  or 
many,  1  to  8  by  J  to  1  inch  ;  peduncle  slender;  flowers  white, 
tipped  with  pink,  glistening ;  bracts  much  shorter  than  the  acute 
sejals.  Seeds  lenticular,  brown,  polished,  -j^^  of  an  inch  in 
diameter. 

Cliemical  composition. — The  following  is  an  analysis  of  the 
finely  powdered  seeds : — 

Oil   676 

Kesin,  soluble  in  ether  '81 

Alcoholic  extract    1*94 

Water  extract 24*70 

Starch,  &c 37'96 

Fibre  11-23 

Ash 5-80 

Moisture lO'SO 

100  00 
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The  alcoholic  extract  contained  an  alkaloidal  principle 
precipitable  by  alkalies,  soluble  in  ether,  and  giving  a  rose 
colour  with  strong  sulphuric  acid. 
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USHNAN. 

Genera.— Arthrocnemum,  Caroxylon,  Salicornia, 
Salsola,  Suaeda.  Soda  plants. 

History,  Uses,  &C.—Sarjik{1kshara  has  doubtless  been 
prepared  in  India,  as  it  is  at  the  present  time,  from  a  very  early 
date.  In  the  time  of  Pliny  a  mineral  alkali  appears  to  have 
been  prepared  in  Egypt  from  the  ashes  of  certain  plants  and  to 
have  been  known  as  Natrum,  or  in  Greek  vlrpov  (PHn,  31,  10), 
and  Strabo,  as  cited  by  Beckman,  mentions  an  alkaline  water 
in  Armenia  used  for  washing  clothes.  (Hist,  of  Invent,  iii., 
p.  233.)  The  plants  from  which  Barilla  was  prepared  were 
known  to  the  Greeks  as  r6  SKiuov  or  salt-worts.  (Theophr.  H.  P. 
iv.,  20  ;  Diosc.i,,  105.)  The  Arabs  alsowere  early  acquainted  with 
the  same  substance^  which  seems  to  have  been  sometimes  potash, 
or  a  mixture  of  soda  and  potash  in  various  proportions,  and  to 
which  they  gave  the  name  of  {j^  I  El-kali  or  alkali.  The 
Arabian  writers  describe  TJshndn  as  good  for  the  mange  or 
scab,  and  the  itch ;  clearing  to  the  complexion,  cleansing, 
emmenagogue  and  abortive,  and  a  substance  with  which  clothes 
and  the  hands  are  washed.  The  author  of  the  Makhzan, 
speaking  of  Ushndn,  states  that  it  is  a  name  applied  to 
several  plants*  one  of  which  has  slender  branches  instead  of 
leaves,  upon  which  knob-like  bodies  form  (Sumda  fruticosa?). 
This  plant  is  always  fresh  and  juicy,  and  is  a  large  herb  with 
round  woody  stems.  He  then  describes  the  manner  in  which 
the  plant  is  burned  in  a  pit  in  the  ground,  and  the  Kali  or 
Barilla  extracted  from  the  ashes.  After  this  he  mentions 
another  plant  with  reddish  stems  and  leaves  purplish  on  one 
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side  and  green  on  the  other  (Chetiopodium  atripiicis  ?) ,  yielding 
a  juice  which  stains  black  ;  this  plant  he  says  is  very  common 
in  Sind  and  Mdltan,  and  is  used  for  staining  the  black  pattern 
on  the  Sind  pottery.  Lastly,  he  mentions  a  plant  called  Khuru- 
el-'asafir  (sparrow*s  dung)  with  white  leaves  (Chenopodium 
album  /),  and  another  which  is  called  in  Persia  Ghdsool,  and 
is  used  for  dissolving  lac  dye,  and  as  a  substitute  for  ink, 
Dr.  Watt,  in  the  Dictionary  of  the  Economic  Produefs  of  India, 
gives  the  following  list  of  plants  which  are  used  in  the  manu- 
facture of  Saj  ji-khar  or  Barilla : — 

Arthrocnemum  indicum,  Moq^ 
Caroxylon  fcctidum,  Atoq, 
„  Griffithii,  Moq. 

Salicornia  brachiata,.  RojcL, 
Salsola  Kali,  Willd. 
Suaeda  fruticosa,  ForsK 

indica,  Moq.     , 

nudiflora,  Moq. 

Aitchison  states  that  the  name  Ishlan  (probably  a  mispronun- 
ciation of  Ushnfin)  is  applied  in  the  Hari-rud  Valley  to  Anabasis 
erispoda,  Benth.  et  Hook,  f .,  which  is  used  in  preparing  barilla. 
In  the  Report  on  Pufijab  Products,  it  is  stated  that  the  plants 
are  cut  down  during  the  cold  months,  dried  and  burnt  in  a  pit 
of  a  hemispherical  shape,  about  six  feet  in  circumference  and 
three  deep,  at  the  bottom  of  which  one  or  more  inverted  earthen 
pots,  having  small  holes  in  their  bottoms,  are  sunk.  The 
holes  are  kept  closed  at  first,  but  when  the  alkali  begins  to  run, 
they  are  cleared  to  allow  it  to  fill  the  pots ;  when  cool  it  forms  a 
porous  mass  of  a  greyish-white  colour,  consisting  of  carbonates 
of  soda  and  potash,  sulphate  of  soda ,  and  organic  matter.  In 
native  practice  this  substance  is  prescribetl  like  our  preparations 
of  the  caustic  alkalies.  It  is  the  Sarjikakshara  of  the  Raja 
Nirghanta  and  the  Sajji  of  the  bazars. 


>> 
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SHUKAL 

Hab. —  Persia.     The  herb. 
FcniflrcuZar.— Shukai  [Ind,  Bazars). 

History,  Uses,  &C. — This  drug  is  described  in  Maho- 
metaii  works  as  the  Akranfki  *  or  Af shamiki  of  the  Greeks. 
Other  Arabic  names  given  are  Shaukat-el-baida^  Shaukat-el- 
Arabiya,  and  Kathir-el-rakab.  Ibn  Sina  says  it  is  the  same  a» 
Bdzaward  (Bddaward,  Pers,)  Muhammad  Husain  very  truly 
denies  this ;  he  says  the  Persian  names  are  Charchah  and 
Kangarkhfir,  and  describes  two  varieties,  one  with  a  white 
flower  and  more  slender  stems  than  the  other,  which  has  purple 
flowers,  and  is  the  kind  generally  used.  The  latter,  he  says, 
has  triangular  stems,  the  size  of  a  man's  finger  or  less,  and  thick, 
small,  triangular,  downy  leaves  terminating  in  thorns;  the  seeds 
are  small,  triangular,  and  of  a  greyish  colour.  The  whole  drug 
is  of  a  yellowish  white  colour  and  sweetish  taste.  The  plant 
and  fruit  are  generally  used,  but  the  root  is  to  be  preferred. 
Shukai  is  more  drying  and  astringent  than  Bddaward ;  it  is 
attenuant  and  deobstruent,  &c.,  &c.  (Makhzan^el-Adwiya, 
article  Shukai )  Haji  Zein-el- Attar  states  that  it  is  useful  in 
palsy  and  other  diseases  caused  by  cold  humors.  He  quotes 
Galen  as  recommending  its  use  in  melancholia,  and  Paulus  as 
saying  that  it  is  useful  in  leprosy.  In  Persia  it  is  said  to  have 
a  reputation  as  a  remedy  for  ague.  The  dose  is  from  2  to  5 
dirhams. 

Description.^ — The  drug  as  met  with  in  India  consists  of 
all  parts  of  the  plant  broken  up,  but  very  little  of  the  root  is 
present.  The  portions  of  the  stem  are  of  a  greenish-yellow 
colour,  roimd,  crooked,  channelled,  with  numerous  branches 
springing  from  the  axils  of  the  leaves  ;  the  external  surface  of 
the  stem  is  siliceous,  hard,  and  pubescent ;  internally  it  is  full  of 
soft  pith.  The  petioles  of  the  leaves  are  stem-clasping,  the 
lower  ones  completely  so.     The  lower  leaves  are  of  considerable 

*  Fossibly  from  drp<»ia>xor,  on  account  of  its  thick  leaves,  each  lobe  of 
which  terminates  in  a  thorn. 


144  CHENOFODIA  GEM 

size  with  a  triangular  midrib,  channelled  on  the  upper  surface, 
and  short,  thick,  spinous  lobes  which  vary  much  in  shape. 
The  plant  has  a  gummy,  rather  disagreeable  taste.  The  fruit 
is  occasionally  found  mixed  with  the  drug  in  considerable  quan- 
tity. It  is  a  woody  nut,  i  of  an  inch  long,  foimed  by  the 
fusing  together  of  the  different  parts  of  the  perianth  and  ovary, 
somewhat  triangular  in  form ;  at  the  base  are  spines  formed  by 
the  calycine  segments ;  at  the  apex  the  perianth  forms  a  number 
of  tooth-like  processes  which  surround  the  top  of  the  ovary. 
The  seed  is  ovoid,  horny,  and  has  a  terebinthinate  odour. 

Chemical  composition, — The  chopped  plant,  air-dried,  was 
treated  for  several  days  with  warm  80  per  cent,  spirit,  the 
resulting  tincture  distilled  to  remove  alcohol,  and  the  residue 
finally  deprived  of  the  last  traces  of  alcohol  by  spontaneous  eva- 
poration. The  extract  was  then  mixed  with  water  acidulated 
with  sulphuric  acid  and  agitated  with  petroleum  ether.  The 
petroleum  ether  extract  was  greenish,  soft,  with  acamphoraceous 
and  peppermint  odour  and  taste.  Treated  with  warm  proof 
spirit  a  portion  dissolved,  forming  a  clear  yellowish  liquid  while 
warm,  but  from  which  resinoid  matter  separated  on  cooling. 
The  solution  had  a  strongly  acid  reaction  and  gave  a  greenish 
coloration  with  ferric  chloride.  After  the  addition  of  sulphuric 
acid,  it  afforded  a  very  marked  precipitate  with  Mayer's  and 
other  alkaloidal  reagents .  With  alkalies  the  solution  was  colon  r- 
ed  of  a  bright  yellow  hue ;  basic  acetate  of  lead  gave  a  bright 
yellow  precipitate,  a  similar  precipitate,  but  smaller  in  amount, 
being  also  afforded  by  lead  acetate.  The  soft  resinous  residue 
insoluble  in  proof  spirit,  after  standing  deposited  a  small  amount 
of  bright  yellow  matter  which  was  destitute  of  crystalline 
structure  on  microscopic  examination.  In  ammonia  the  residue 
was  insoluble. 

During  agitation  of  the  extract  with  petroleum  ether  a  consi- 
derable amoimt  of  dark,  soft  resin  separated ;  this  resin  had  a 
marked  peppermint  odour,  and  was  only  partly  soluble  in  ether. 
After  repeated  washing  with  ether,  it  was  left  as  a  dark,  soft 
mass  which  could  be  kneaded  by  the  fingers ;  on  drying  at 
100*^0.  a  nearly  black  brittle  mass  was  left,  easily  pulverised 
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and  forming  a  dark  olive-brown  coloured  powder,  odourless  and 
tasteless,  but  bitter  in  an  alcoholic  solution,  soluble  in  ammonia, 
forming  a  deep  yellowish  brown  solution,  from  which  it  was 
reprecipitated  by  acids  in  dirty  yellowish  white  flocks.  In 
alcohol  the  resin  was  easily  soluble  with  acid  reaction ;  with 
ferric  chloride  the  alcoholic  solution  was  slightly  darkened  in 
tint. 

After  agitation  with  petroleum  ether  the  acid  aqueous  solution 
was  agitated  with  ether :  the  ether  extract  was  small  in  quantity, 
and  though  some  small  points  separated  on  the  sides  of  the  dish 
which  appeared  crystalline  on  naked-eye  inspection,  on  micros- 
copic examination  no  crystalline  forms  were  visible.     In  water 
the  extract  was  partly  soluble  with  strong  acid  reaction :  the 
aqueous  solution  gave  with  ferric  chloride  a  dirty  bluish-green 
precipitate,  changing  almost  instantly  to  dirty  whitish-brown. 
With   alkalies   a   bright   yellow  coloration  was  afforded;  the 
solution  did  not  precipitate  gelatine  and  gave  no  reaction  with 
cyanide   of  potassium.     The  ether  extract  was   treated  with 
ammonia,    in  which,   with  the  exception   of  some   flocks,  it 
appeared  to  be  wholly  soluble.  The  solution  exhibited  a  marked 
greenish  fluorescence ;  it  was  agitated  with  ether.     The  ether 
extractive  formed  a  non-crystalline  yellow  varnish,  soluble  in 
alcohol  without  fluorescence,  with  a  very  bitter  taste  and  neutral 
reaction ;  treated  with  dilute  sulphuric  acid  a  small  portion  dis- 
solved, and  the  solution  afforded  marked  reactions  with  all  alka- 
loidal  reagents.     The  alkaline  aqueous  solution  was  acidulated, 
which  caused  whitish  flocks  to  separate,  and  agitated  with  ether. 
The  ether  extract  was  a  non-crystalline  yellow  tarnish,  partly 
soluble  in  water  with  strong  acid  reaction,  the  solution  affording 
similar  reactions  to  the  original  aqueous  solution  of  the  ether  ex- 
tract.    The  ammoniacal  solution  exhibited  a  greenish  fluorescence. 

The  original  aqueous  acid  solution  was  now  rendered  alkaline 
and  reagitated  with  ether ;  a  yellow  varnish  was  obtained  after 
spontaneous  evaporation  of  the  ether.  The  extract  was  treated 
with  dilute  sulphuric  acid  and  agitated  with  ether,  the  ether 
separated,  the  aqueous  solution  rendered  alkaline,  and  again 
agitated  with  ether,  in  order  to  purify  any  alkaloidal  principle 
HI.— 19 
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which  might  be  present.  The  purified  ether  extract  dried  to  a 
yellow  varnish;  the  solution  in  sulphuric  acid  gave  a  very- 
marked  yellowish  precipitate  with  Mayer's  reagent;  a  white 
precipitate  with  alkalies;  with  Frohde's  reagent,  a  precipitate 
first  yellowish,  rapidly  changing  to  pale  blue,  and  darkening, 
on  standing  or  warmings  to  deep  prussian  blue ;  chromate  of 
potash  gave  a  yellow  precipitate;  bichromate  of  potash  and 
concentrated  sulphuric  acid,  a  dirty  orange-red ;  ferric  chloride 
no  reaction ;  the  solution  was  destitute  of  any  bitter  taste. 
Considerable  loss  of  alkaloid  occurred  during  its  purification,  as 
the  sulphate  was  somewhat  soluble  in  ether. 

Finally  the  original  alkaline  aqueous  solution  was  acidulated 
with  sulphuric  acid,  and  agitated  with  amylic  alcohol.  On 
evaporating  off  the  amylic  alcohol,  a  deep  orange-red  varnish 
was  left,  partly  soluble  in  water  with  strong  acid  reaction,  the 
solution  giving  an  olive-brown  coloration  with  ferric  chloride; 
no  precipitate  with  gelatine ;  a  bright  yellow  coloration  with 
alkalies  ;  a  bright  yellow  precipitate  with  basic  acetate  of  lead ; 
and  it  reduced  Fehling's  solution  on  boiling.  The  residue, 
insoluble  in  water,  was  dissolved  by  ammonia,  forming  a  deep 
orange-yellow  solution  from  which  acids  afforded  a  whitish 
precipitate,  the  yellow  colour  being  destroyed. 

SPIN ACIA  OLERACEA,  Linn. 

Fig.—Lamk.  Encycly  ^.814;  Wight  Ic,  t.  818.     Spinach 
{Eng.\  Epinard  (Fr,).     Syn.  8.  tetrandra,  Stev. 

Hab. — Persia.     Cultivated  in  India.     The  herb  and  fruit. 

Vernacular. — Palak  [Hind.],  Palang  (-Be/if/.),  Vusayley-keeray 
(Tarn.). 

History,  Uses,  &C. — This  potherb  is  a  native  of  Persia; 

it  is  described  in  the  Persian  Burhan  under  the  name  of  ^^^^| 
(ispanakh)  as  a  potherb  much  used  in  broth.  The  name  is 
now  often  incorrectly  pronoxmced  Ispan&j  by  the  Persians,  and 
Isfanaj  or  Isfanaj  by  the  Arabs.  The  plant  has  been  introduced 
into  India  by  the  Mahometans,  and  is  now  cultivated  in  many 
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parts  of  the  country.  The  African  Moors  brought  it  to  Spain, 
whence  its  use  gradually  spread  to  other  parts  of  Europe.  It 
was  known  in  England  as  Spinach  in  1568,  and  is  noticed  in 
Turner's  Herbal,  published  in  that  year,  as  '*  lately  introduced 
and  not  much  in  use.  *'  Aitchison,  in  his  Botany  of  the  Afghan 
Delimitation  Commission,  remarks  that  it  grows  profusely  iu  the 
Ticinity  of  Simkoh  in  the  Badghis,  and  is  collected  as  a  potherb 
by  the  natives.  He  says: — "  I  have  no  doubt  Mr.  De  Candolle 
is  correct  in  assuming  S,  tetrandra  to  be  the  wild  form  of 
8.  okracea. "  Spinach  is  much  valued  by  the  Mahometans  on 
account  of  its  cooling  and  emollient  properties,  and  the  seeds 
are  sold  in  all  the  Indian  bazars.  A  decoction  of  the  plant  is 
prescribed  in  febrile  affections,  in  lithiasis,  and  in  inflammation 
of  the  lungs  or  bowels.  The  juice  of  the  leaves  is  also  used  as  a 
diuretic  and  as  a  gargle  in  sore-throat.  Poultices  of  the  leaves 
or  boiled  seeds  are  applied  to  soften  tumours  and  promote  the 
maturation  of  boils.  The  herb  is  considered  one  of  the  most 
digestible  and  wholesome  of  vegetables. 

Description. — The  plant  has  large,  thick,  succulent,  deep- 
green  leaves,  of  a  somewhat  triangular  form,  produced  on  long 
foot  stalks.  The  stem  is  erect,  large,  round  and  hollow,  about 
two  feet  high.  The  male  plants  are  distinguished  by  their  long 
terminal  spikes  of  green  flowers,  while  those  of  the  females  are 
axillary,  sessile  and  clustered.  The  fruit  is  prickly  in  some 
varieties  and  smooth  in  others. 

Chemical  composition. — Besides  a  large  quantity  of  mucilage 
spinach  contains  so  large  a  proportion  of  nitrates,  that  the  water 
in  which  it  has  been  boiled  may  be  used  for  makiug  touch - 
paper.  The  following  figures  give  the  mean  percentage  com- 
position of  three  samples  of  spinach  recorded  by  Kouig  : — 

Water 8847 

Nitrogenous  matter    *6'4\) 

Fat  008 

Sugar  010 

Nitrogen-free  extractive    4^4 

Fibre   09^ 

Ash 209 


148  POLYGONACEJE. 

Anhydrous  spinach  contained,  as  the  mean  of  three  analyses 
of  different  samples, — 

Nitrogen 4*94 

Carbohydrates 37-93 

Basella  alba,  Linn,,  Wight  Ic,  t.  896,  is  known-swrfoflian" 

spinach,  or  Malabar  Nightshade,  and  the  juice  of  the  leaves, 
which  is  demulcent  and  cooling,  is  a  popular  application  to 
allay  the  heat  and  itching  of  urticaria  arising  from  dyspepsia, 
an  affection  which  the  Hindus  consider  to  be  indicative  of  bile 
in  the  blood.  The  boiled  leaves  are  also  used  as  a  poultice. 
This  herb  is  extensively  cultivated  as  a  vegetable,  and  bears  the 
vernacular  names  of  Poi  (Hind.),  Maydl  (Mar.),  Vasala  (Tarn.), 
Bachchali  (Tel,),  and  Bili-basale  (Ca«.).  The  generic  name  is 
derived  from  the  Tamil.    The  Sanskrit  name  is  Potaki  or  Upodika. 

Many  plants  of  this  order  are  used  as  potherbs  in  the  East.  In 
Persia  and  Biluchistan,  Chenopodium  Botrys,  Linn.,  C. 
Blitum,  Rook./,,  and  Atriplex  Moneta,  Bunge,  are  much 

used.  On  the  Indian  coa>ts,Arthocnemum  indicum,  Moq., 

a  plant  of  the  salt  marshes,  is  used  as  a  vegetable,  and  is  also 
pickled.  Fryer,  who  visited  Bombay  in  1694,  calls  it  "  samphire." 

Plants  more  generally  known  as  vegetables  are  Chenopo- 

dium  album,  Linn.,  C.  ambrosioides,  Linn.,  Beta 
vulgSLvis^Linn.,  and  Atriplcx  hortensis,  i«'/iw.  The  seeds 
of  the  Beet  are  sold  in  Indian  Bazars  for  medicinal  use,  under 
the  name  of  Chukandar. 


POLYaONACE^. 
POLYGONUM  AVICULARE,  Linn. 

Fig, — Eng,  Bat.,  1252.  Knot-grass  (Eng.),  Kenou^e  des 
oiseaux  (Fr.), 

Hab^ — Northern  Asia,  Europe.  Introduced  into  India. 
The  root  and  seeds. 

Vf'rnanilar. — Machoti,  Bijband,  Kes^ri  {Htn d. ), 'Endrini  (Sind.) 
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History,  Uses,  &C. — This  plant  is  identified  by  F^e  with 
the  male  iroXvyovov  of  DioscorideSy  a  ynlnerary  and  astringent 
herb,  the  Polygonos  of  Pliny  (27,  91).  It  was  used  by  the 
ancients  to  arrest  hemorrhage,  the  seeds  were  considered  to  be 
laxative  and  diuretic  and  to  arrest  defluxions.  For  burning 
pains  in  the  stomach  the  leaves  were  applied  topically,  and 
were  used  in  the  form  of  a  liniment  for  pains  in  the  bladder 
and  for  erysipelas.  The  juice  was  administered  in  fevers, 
tertian  and  quartan  more  particularly,  in  doses  of  two 
cyathi,  just  before  the  paroxysms.  Scribonius  {Comp.  46)  says 
that  it  received  its  name  "  polygonos  '*  from  its  being  found 
everywhere.  Ibn  Sina  and  other  Arabian  physicians  call 
the  plant  A'sa'r-ra'i  ((^ciyiUii>)  and  Batbat  {^^^)]  they 
consider  it  to  be  cold  and  dry,  and  reproduce  what  the  Greeks 
have  said  concerning  its  medicinal  uses.  The  Persians  call 
it  Haz&r-bandak.  It  is  the  Polygonum  mas  of  Matthiolus 
(Valgr.  ii.,  300). 

In  India  the  plant  is  still  used  by  the  Hakims  in  the  diseases 
named  by  Dioscorides. 

In  our  own  times  Polygonum  root  has  been  used  as  a  febrifuge 
in  Algeria,  and  has  been  reported  upon  as  being  an  excellent 
remedy  for  chronic  diarrhoea  and  stone  in  the  bladder.  Its 
value  has  apparently  been  much  exaggerated.  (J.  B.  Jackson, 
Amer.  Journ.  Pharm,,  1873,  247.) 

In  the  Lancet  (1885,  658)  it  is  said  to  be  used  in  Bussia, 
under  the  name  of  Homeriaria,  as  a  popular  remedy  in  lung 
affections.  Dr.  Rotschinin,  who  has  experimented  with  the 
drug,  found  it  really  valuable  in  several  cases  of  bronchitis,  two 
of  which  were  capillary ;  also  in  three  cases  of  whooping  cough. 
It  was  tried  in  phthisis,  but  no  definitely  satisfactory  results 
were  obtained.  A  tumblerful  of  the  decoction  was  given  three 
times  a  day. 

Description.— Root  fibrous,  long,  very  tough,  and  some- 
what woody;  branched  below,  simple  at  the  crown.  Stems 
several,  spreading  in  every  direction,  generally  prostrate,  much 
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branched,  round;  striated,  leafy  at  the  numerous  knots  or  joints. 
Leaves  alternate,  stalked,  hardly  an  inch  long,  elliptic  or 
lanceolate,  entire,  obtuse,  single-ribbed,  smooth  except  at  the 
margin^  tapering  at  the  base;  very  variable  in  width,  substance 
rather  coriaceous,  colour  greyish  or  glaucous.  Flowers  variegated 
with  white,  crimson  and  green.  Seeds  acutely  triangular,  of  a 
shining  black. 

Polygonum  Bistorta,  Linn.,  is  the  Anjub&r  of  the 
Western  Arabs,  and  their  description  of  it  is  still  reproduced  in 
Indian  medical  works.  P.  viviparum,  Linn.,  a  nearly 
allied  species,  is  used  as  a  substitute  for  it  in  the  Punjab,  under 
the  same  Arabic  name,  and  is  called  in  the  vernacular  Maslun  and 
Bilauri.  The  Anjubar-i-Rumi  of  the  bazars,  imported  from 
Persia,  is  a  thick  reddish-brown  astringent  root-bark,  evidently 
obtained  from  a  tree  or  shrub  of  some  size,  and  it  may  be 
observed  that  Aitchison  f oimd  an  arboreous  species  of  Polygonum 
growing  in  the  Badghis  and  Paropamisus. 

Other  species  of  Polygonum  which  have  been  used  medicin* 
ally,  and  which  occur  in  India,  are : — 

M  P.glabrum,  Jr»7/fl?.,  p.  Hydropiper,  i*«».,  P.  molle, 
Dew.,  P.  barbatuin,I^»w.,  and  P.  alatum,  Ham.  All  these 

plants  are  astringent,  but  P.  Hydropiper  also  contains  a  pungent 
volatile  principle  having  acrid  properties. 

Chemical  composition, — Dr.  C.  J.  Eademaker  {Amer.  Joum* 
Pharm,,  Nov.  1879)  separated  from  P.  Hydropiper  a  crystalline 
principle  which  he  named  Polygonic  acid.  H.  Trimble  and 
H.  J.  Schuchard  [Amer.  Journ.  Pharm.,  Jan.  1885)  re-examined 
the  plant  with  the  following  results : — They  found  that  the 
peculiar  pimgent  principle,  although  present  in  a  weak 
alcoholic  tincture,  disappeared  on  distillation,  the  pungent 
taste  of  the  herb  being  absent  both  from  the  distillate  and  the 
residue  in  the  retort. 

From  these  experiments  they  conclude  that  the  active  prin* 
ciple  is  decomposed  on  the  slightest  heating,  and  that  the  only 
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proper  preparation  of  the  drug  would  be  one  made  without  the 
application  of  heat.  They  prepared  the  polygenic  acid  of 
Dr.  Bademaker,  and  conclude  from  their  experiments  that  it  is 
only  a  mixture  of  impure  tannic  and  gallic  acids. 

The  following  summary  shows  the  amount  of  the  most  impor- 
tant constituents : — 

Per  cent. 

Water 10-25 

From    petroleum   spirit 


Wax  2 

solution. 

Resin  and  chlorophyll  1*54       From  ether  solution. 

Resin,  tannin,  and  chlorophyll.  5*14      From  alcoholic  solution. 

Sugar 1*44"| 

Qjun.    '55  >  From  aqueous  solution. 

Tannin  and  extractive  5*23 J 

Albuminoids  I'OO^ 

>  From  alkaline  solution. 
Phlohaphene,  &c 5*95j 

Salts  and  a  small  amount  of  1    ^.qq  f   From  dilute  acid  solu- 
extractive    I  \       tion. 

CeUulose 57*45 

97-25 

Separately  determined :  tannin,  3'46  per  cent. ;  ash,  7-40  per  cent. 
(Year-Book  o/Pharm.,  1885,  p.  160.) 

Dr.  C.  J.  Rademaker  {Amer.  Journ,  Pharm.,  June  1886) 
re-asserted  the  existence  in  this  plant  of  the  active  crystalline 
principle,  described  by  him  as  polygenic  acid,  and  supplied 
further  details  respecting  its  extraction  and  properties,  together 
with  a  wood-cut  illustration  of  its  crystals.  He  says : —  "  Poly- 
genic acid  may  be  prepared  by  treating  the  plant  with  water, 
to  which  some  bicarbonate  of  sodium  has  been  added,  and 
allowing  it  to   macerate    for  24  hours;  or  by  precipitating 
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a  fluid  extract  with  basic  acetate  of  lead.  In  eacH  case  separate 
the  base  by  means  of  sulphuric  acid,  and  the  organic  acid  by 
means  of  ether.  Allow  the  ethereal  solution  to  evaporate,  and 
treat  the  residue  with  distilled  water,  and  filter  ;  this  separates 
the  resin  (resinous  acid).  The  filtrate  is  then  filtered  through 
animal  charcoal  repeatedly,  until  all  colouring  matter  is  removed. 
The  filtrate  is  next  treated  with  solution  of  gelatine,  in  order  to 
remove  any  tannic  acid  that  might  be  present,  again  filtered, 
and  evaporated  to  dryness,  redissolved  in  ether,  and  the  ethereal 
solution  allowed  to  evaporate  spontaneously.  Polygonic  acid 
thus  prepared  crystallizes  in  needles.  Its  solution  in  water  does 
not  precipitate  gelatine  nor  produce  a  bluish-green  coloration 
when  added  to  a  mixture  of  ferrous  and  ferric  salts  in  solution^ 
showing  absence  both  of  gallic  and  tannic  acids.  It  is  freely 
soluble  in  water,  less  so  in  ether,  and  insoluble  in  petroleum 
spirit.  The  heat  of  a  water-bath  does  not  destroy  any  of  its 
properties.     { Year-Book  of  Pharm.,  1886,  p.  210. ) 

The  other  species  of  Polygonum  which  have  been  examined 
contain  starch  and  tannic  and  gallic  acids.  Bowman  (1869) 
obtained  21  per  cent,  of  tannic  acid  from  Bistort  root.  In  the 
Bengal  Chemical  Examiner's  Report  for  1884  we  meet  with  the 
following  notice  of  P.  glahrum  :  "  Several  specimens  of  a  plant 
called  Bish'kurki  were  sent  from  Cachar  for  examination.  It 
was  stated  that  the  plant  was  frequently  added  to  country 
spirit,  which  it  was  believed  nyght  have  thus  communicated  to 
it  some  specially  noxious  property.  The  plant  was  identified 
by  Dr.  G.  King  as  Polygonum  glabrum,  and  on  chemical  exami- 
nation and  physiological  application  was  not  found  to  possess 
toxic  properties.'^ 


RHEUM  OFFICINALE,  Baillon. 

Fig. — Bentl.  and  Trim,,  L  213.     Rhubarb  (Ung.),  Rha- 
barbe  (Fr.). 

Hab. —  South-Eastern  Tibet,  China,     The  root. 
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RHEUM  PALMATUM,  Zinti. 

Fig. — Benth  and  Trim.,  L  214.  Rhubarb  (JEng,),  Rbu- 
barbe  {Fr.). 

Hab. — South-Eastem  Tibet,  China.     The  root. 
Vernacular. — Rewand-chini,Lakri-rewand-chiiii  (/wcf.  Bazars) . 

History,  Uses,  &C. — The  Chinese  appear  to  have  been 
acquainted  with  the  properties  of  rhubarb  from  a  period  long 
anterior  to  the  Christian  era,  for  the  drug  is  treated  of  in  the 
herbal  called  Pen-king,  which  is  attributed  to  the  Emperor 
Shen-nung,  the  father  of  Chinese  agriculture  and  medicine,  who 
reigned  about  2700  B.C.  The  drug  is  named  there  ffuang-hdng, 
yellow,  excellent,  and  Ta-huang,  the  great  yellow.  The  latter 
name  also  occurs  in  the  great  Geography  of  China,  where  it  is 
stated  that  rhubarb  was  a  tribute  of  the  province  Si-ning-fu, 
eastward  of  Lake  Kuku  Nor,  from  about  the  7th  to  the  10th 
centuries  of  our  era. 

As  regards  Western  Asia  and  Europe,  we  find  a  root  called 
pa  or  priov,  mentioned  by  Dioscorides  as  brought  from  beyond 
the  Bosphorus.  Pliny  describes  a  root  termed  Rhacoma,  which, 
when  pounded,  yielded  a  colour  like  that  of  wine,  but  inclining 
to  saffron,  and  was  brought  from  beyond  Pontus.  The  drug 
thus  described  is  usually  regarded  as  rhubarb,  or  at  least  as  the 
root  of  some  species  of  Rheum.  Lassen  has  shown  that  trading 
caravans  from  Shensi  in.  Northern  China  arrived  at  Bokhara  as 
early  as  the  year  114  B.C.     {Pharmacographia.) 

Biwas  (the  plant  Ri  in  the  Zend  language)  was  known  to  the 
ancient  Persians,  and  the  same  name  is  still  applied  to  a  species 
of  Rheum  in  the  province  of  Gilan  in  Persia.  Aitchison  found 
jR.  RibeSy  Qronov.,  on  the  Paropamisus  range,  to  be  known  to 
the  peasantry  as  Rewash,  Rewand  and  Chukri ;  he  states  that 
the  flowering  branches  are  eaten,  and  the  root  used  in  colouring 
leather.  In  the  Hari-rud  Valley  he  found  R,  tatarieum,  Linn. ,  f ., 
to  be  known  as  Rewash-i-dewdna,  "fools'  [rhubarb,"  the 
fruit  and  root  being  used  as  a  purgative.  Iba  Sina  (978) 
HI.— 20 
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notices  botH  the  plant  Bibas  (Riw^s^  Fers.)  and  the  drug 
Biwand  (Rewand,  Pen,) — the  first  an  acid  plant,  and  the  second 
evidently  Chinese  rhubarb.  Mesue,  early  in  the  11th  century, 
distinguishes  between  Chinese  and  Khorasan  rhubarb,  and  Kaji 
Zein-el-attdr,  writing  in  1368,  says: — '*  I  consider  Rewand  to  be 
the  same  as  Ribds.  Ibn  Jazla,  the  author  of  the  MinhaJ,  states 
that  there  are  two  kinds,  China  and  Khorasan  rhubarb,  and  that 
the  latter  is  known  as  Rdwand-el-dawfibb,  and  is  used  in  veteri- 
nary practice,  whilst  the  Chinese  is  reserved  for  human  beings. 
The  lattor  is  the  best  kind,  and,  when  powdered,  is  of  a  saffron 
colour;  the  fractured  surface  has  the  grain  of  a  cow's  hump,  and 
is  friable ;  it  is  called  Rewand-i-lahmi  (meaty  rhubarb),  and 
should  be  in  large  pieces  like  a  horse's  hoof,  and  not  worm-eaten. 
In  my  experience  there  are  three  kinds  of  rhubarb — Chinese, 
Khorasan,  and  Indian.  Masih  (Mesne)  states  that  rhubarb  is 
hot  in  the  third  degree  and  dry  in  the  first."  (Ikhtiarut^ 
article  R&icand,) 

The  author  of  the  Makhzan-el-Aclwit/a,  himself  a  native  of 
Khorasan,  has  the  following  account  of  Ribds : — **  It  is  called  in 
Persian  Riwfis,  Riwaj  and  Chukri,  and  is  an  herbaceous  plant  a 
cubit  in  height;  from  the  centre  spring  one  or  two  flattened  stems, 
2  fingers  by  1  finger  in  thickness,  having  a  pubescent  bark,  the 
lower  portion  of  which  is  purplish  and  the  upper  green,  like  the 
stem  of  a  lettuce.  Internally  the  stem  is  white,  soft  and  juicy ;  it 
has  a  sour  and  somewhat  astringent  taste.  The  top  of  the  stem  is 
branched,  and  between  the  branches  are  green  rough  bracts ;  the 
flowers  are  red,  and  have  a  slightly  acid  and  sweetish  taste.  The 
plant  grows  in  the  cold  snowy  mountains ;  the  best  is  the  Persian, 
white,  delicate,  succulent  and  subacid,  with  a  stout  tall  stalk. 
The  root  of  this  plant  is  rhubarb  (R4wand),  which  has  already 
been  described,  and  it  is  called  *  Ribas-i-Mu'ammiri,'  because 
one  Mu'ammir  of  Nishapur  was  the  first  to  discover  this."  For 
the  history  of  rhubarb  in  Europe,  the  reader  is  referred  to  the 
Phai^iacographia. 

Rhubarb  is  not  an  article  of  the  Hindu  Materia  Medica,  but 
the  modern  Hindus  have  become  acquainted  with  its  properties 
through  Mahometan  and  European  physicians. 
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In  the  use  of  rhubarb  as  a  medicine,  the  Mahometans  quote 
and  follow  Galen,  Oribasius^  Paulus,  R^z(,  Ibn  Sina  and  Masih, 
whose  opinions  it  is  unnecessary  to  reproduce.  In  India  it  is 
chiefly  used  as  a  stomachic,  tonic,  and  mild  aperient. 

The  rhubarb  found  in  the  Indian  bazars  is  of  a  very  inferior 
kind,  in  long  stick- like  pieces,  shipped  to  Calcutta  and  Bombay 
from   the  Eastern   ports.      It    comes    from   China,   and    has 
hardly  any  aroma,  a  bitterish  taste,  and  but  slight  purgative 
action.     When  fresh,  it   is   covered  with  a  yellow   dust^  like 
ordinary    rhubarb.       The    natives    use    it    as    a    tonic    and 
stomachic.     None  of  the  commercial  rhubarb  known  as  East 
Indian  is  imported  into  Bombay  unless  specially  ordered  from 
China,   but    it  often   passes    through  the   port  on  board  the 
P.  and  0.  Company's    steamers.      Bombay  druggists.   Native 
and    European,    usually  obtain  their   rhubarb  from  London. 
On  account  of  its  low  price,  the  former  always  import  English 
rhubarb.     In  the  PharmacqpcBia  of  India,  the  bazar  rhubarb  of 
India  is  attributed  to  Rheum   emodi,   R.    Moorcroftlanum,   and 
R,  Webbianum,  all  Himalayan  species ;  it  is  said  to  be  of  two  kinds, 
large  and  small :     *'The  first  in  cylindrical  pieces,  of  various 
sizes  and  shapes,  furrowed ;  cut  obliquely  at  the  extremities, 
about  four  inches  long  and  an  inch  and  a  half  in  diameter ;  of  a 
dark-brown  colour,  feeble  rhubarb  odour  and  bitter  astringent 
taste ;  texture  radiated,  rather  spongy,  not  presenting  on  frac- 
ture the  marbled  texture  characteristic  of  ordinary  rhubarb ; 
pulverized  with  difficulty ;  powder  of  a  dull  brownish-yellow 
colour.     The  second  consists  of  short  transverse  segments  of  the 
root  branches ;  of  a  dark-brownish  colour,  odourless   or  nearly 
so,  with  a  very  bitter  astringent  taste."    {Op,  cit,  p.  187.)    The 
first  kind  so  exactly  corresponds  with  the  stick  rhubarb  im- 
ported from  China,  that  we  are  of  opinion  that   it  was  not 
Himalayan  rhubarb,  whilst  the  second  probably  was  of  Indian 
origin.     Trials  made  with  Himalayan  rhubarb  by  Prof.  Royle 
{Calcutta  Med.  atid  Pht/8,  Trans.,  iii.,  p.  439)  and  Mr.  Twining 
(Diseases  of  Bengali  i.,  p.  220)  are  reported  to  have  been  satis- 
factory, and  Dr.  Hugh  Cleghom  {Madras  Quart.  Med.  Journ.^ 
1862,  v.,  p.  464),  who  furnishes  some  interesting  remarks  on 
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Himalayan  rhubarb,  states  that  it  is  only  an  inferior  variety 
that  reaches  the  plains  of  EEindustan.  He  tested  the  action  of 
the  fresh  root,  and  found  it  to  resemble  the  action  of  Russian 
rhubarb.     {Op.  cit,,  p.  188.) 

Description. — China  rhubarb  consists  of  portions  of  irmas- 
sive  root  which  display  considerable  diversity  of  form,  arising  from 
the  various  operations  of  paring,  slicing  and  trimming  to  which 
they  have  been  subjected.     Thus  some  pieces  are  cylindrical  or 
rather  barrel-shaped,  others  conical,  while  a  large  proportion 
are  plano-convex,  and  others  again  are  of  no  regular  shape. 
These  forms  are  not  all  found  in  the  same  package,  the  drug 
being  usually  sorted  into  round  and  flat  rhubarb.     The  pieces 
are  from  3  to  4  inches  long  by  2  to   3  inches  in  breadth. 
Many  pieces  are  pierced  with  a  hole.     The  drug  is  dusted  over 
with  a  bright  brownish-yellow  powder,  on  removal  of  which  the 
surface  is  seen  to  have  a  rusty -brown  hue.     The  character  which 
most  readily  distinguishes  the  rhubarb  of  China  is  that  well- 
developed  pieces,  broken  transversely,  display  dark  lines  arranged 
as  an  internal  ring  of  star-like  spots.     In  good  rhubarb  the 
interior  is  compact  and  veined  with  reddish-brown  and  white, 
sometimes  mixed  with  iron-grey.     The  root  when  chewed  tastes 
gritty,  by  reason  of  the  crystals  it  contains  of  oxalate  of  calcium ; 
but  it  is,  besides,  bitter,  astringent  and  nauseous.     The  odour  is 
peculiar.  [Pharniacographia.)     The  characters  of   the    Chinese 
stick  rhubarb  which  is  used  in  India  have  already  been  noticed  ; 
it  would  appear  to  consist  of  the  smaller  branches  of  the  root 
which  have  been  removed  in  preparing  the  drug  for  European 
commerce. 

Chemical  composition. — The  purgative  principle  of  rhubarb  is 
Cathartic  acid,  a  glucoside  discovered  by  Kubly  (Bull.  Soc.  Chim. 
Parts,  1866)  in  Senna  in  combination  with  calcium  and  magne- 
sium, and  now  known  to  be  present  in  many  other  purgative 
drugs.  Rhubarb  also  contains  Ghrysophanic  acid,  C^^H^^'O*,  andan* 
alUed  substance  Emodin,  C**H'°0' ;  a  tannin,  CH""0",  named 
Rheo-tannic  acid  by  Kubly;  resins  and  mucilaginous  matters. 
Small  quantities  of  albimiinoid  substances,  malic  acid,  fat  and 
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sugar  have  also  been  met  with  in  rhubarb.  The  amount  of  the 
mineral  constituents  is  exceedingly  variable:  Fliickiger  and 
Hanbury  obtained  from  two  good  samples  of  China  Rhubarb, 
dried  at  100°C.  and  incinerated,  12*9  and  13'87  per  cent,  of  ash; 
another  pale  sample  yielded  no  less  than  43*27  per  cent.  The 
ash  consists  of  carbonates  of  calcium  and  potassium. 

The  following  analyses  by  Elbome  show  the  percentage 
composition  of  three  samples  of  English  Rhubarb  and  two  of 
the  Eastern  drug  : — 


R-  offici- 
nale, or- 
dinmy 
caltiva- 
tion. 


B.  offici- 
nale, high 
ciiittva- 
tion. 


R«  rha- 
pontl- 
oum. 


Bast 

Indian 

UlmlMtrb. 


Rassiaa 
Bbubarb . 


Moisture 

Ash  

Mucilage  (soluble  in  water) 

Cathartic  acid 

Tannin  and  chrysophan 

Organic  acid 

Resinous     substances    soluble     in 

alcohol 

Fab   and   free    chrysophanic   acid 

soluble  in  petroleum  ether 


606 
9-33 
6-5 
35 
14  3 
33 

26 
0-4 


7-9 
4-9 
48 
32 
117 
2-2 

20 

0-3 


6-57 
79 
41 
33 
125 
1-6 

3'4 

0-2 


5-4 
9-28 
4-0 
45 
11-7 
30 

46 

0-7 


126 
6-63 
65 
32 

110 
4*5 

52 

1-5 


Rumex  vesicarius,  Linn.,Campd.Rum.,\29,t  3,/  1.8; 
Chdka  (Hind.y  Beng,,  Bomb,),  Ch^km  (Sans.),  is  cultivated  all 
over  Asia,  and  is  used  just  as  sorrel  is  in  Europe;  excellent 
'potage  i.  Poseille'  may  be  made  with  it  The  plant  is,  doubt- 
less, one  of  the  kinds  of  Hamaz  (Dock)  mentioned  in  Arabic 
works,  and  is  much  esteemed  for  its  medicinal  properties.  The 
juice  is  said  to  allay  the  pain  of  toothache,  and  by  its  astringent 
properties  to  check  nausea,  promote  the  appetite,  and  cdlay 
morbid  craving  for  unwholesome  substances.  The  herb  also  is 
considered  very  cooling  and  of  use  in  heat  of  stomach,  and 
externally  as  an  epithem  to  allay  pain,  especially  that  caused 
by  the  bites  or  stings  of  reptiles  and  insects.  The  seeds  are  said 
to  have  similar  properties,  and  are  prescribed  roasted  in  dysen- 
tery, and  as  an  antidote  to  scorpion  stings.  The  root  is  also 
medicinal. 


Vy 
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Description. — The  fruit  Bold  in  the  shops  as  Gulhamfi* 
(Dock  flowers)  is  reddish-brown,  about  -j^^  of  an  inch  long,  and 
consists  of  three  fringed,  leaf-like  expansions,  each  furnished 
with  an  oblong  glandular  body  and  attached  at  the  base  to  a 
short  thick  pedicel ;  they  enclose  a  triangular,  polished^  dark- 
brown  seed. 

Bijband. — Shining  angular  seeds  (nuts),  evidently  derived 
from  a  species  of  Ilumex.  They  are  used  as  an  aphrodisiac, 
Murray  states  that  the  fruit  of  Polygonum  avwulare,  Linn., 
is  known  as  Bijband  or  Endranl  in  Sind.  According  to 
Atkinson,  Rumex  Wallichii,  Meissn.,  referred  by  Hooker  to 
JR.  maritimus,  Linn.,  yields  the  Bijband  of  the  bazars.  Probably 
the  seeds  of  several  species  are  collected. 

Rumex  PatienUa,  which  Hooker  thinks,  along  with 
jB.  aquaticus,  Linn.,  might  be  united  with  R.  orkntalis,  Bemh., 
has  been  examined  by  W.  Dahlen,  who  gives  the  following 
percentage  composition : — Water,  92*18  ;  Nitrogenous  matter, 
2-42  ;  Oil,  0*48  ;  Sugar,  0*37  ;  Nitrogen-free  extractive,  306  ; 
Fibre,  0*66  ;  Ash,  082. 

This  plant  is  a  native  of  the  Western  Himalaya  and  extends 
westward  to  Asia  Minor,  Syria  and  Greece ;  it  was  named  by 
Hayne  R.  Dioscoridis  {Arnzeik.  xiii.,  5,  J^.  6),  from  its  having 
been  identified  with  the  Xoiro^oi/  of  the  ancients,  and  it  is  still 
called  \caraBo  in  Greece. 


AEISTOLOCHIACEiE. 

ARISTOLOCHIA    INDICA,  Lt»n. 

Fig. — Wight  Ic,  1. 1858;  Gn/f.  Ic.PL  Asiat,  t.  529; Rheed^, 
Sort,  MaL  viii,,  t,  25.     Indian  Birthwort  {Eng,). 

JJab.— Throughout  the  low  country  of  India.  The  stem 
and  root. 

Vernacular. — Isharmtil,  Rudrajata  (ffi»d.),Ishormdl  {Beng.), 
Sfipsand,  Ishvari,  Rudrajaja  (Mar,),  Sapsan,  Ishwari  (Ouz.)^ 


AEISTOLOCEIACBM  159 

Ichchura-mula,  Peru-marindu  {Tam.)^  Ishvara-veru,  Govila 
[TeL)y  Ishvari-beru,  Nanjin-beru  (Can,)^  Karalvekam,  Ishvara- 
muri  (Mal,)y  Sdpus  (Qoa), 

History,  Uses,  &C, — Tliis  scandent  shrub  is  the  Rudra- 
jata  of  the  Rdja  Nirghanta;  other  Sanskrit  names  for  it  are 
Arkamula,  "  lightning  root ";  Ishvari,  "  goddess  ";  Sunanda, 
"  pleasing";  and  Sudhy-upasya, "  worthy  of  worship."  It  is  con- 
sidered to  be  attenuant,  deobstruent,  emmenagogue,  antarthritic, 
and  a  valuable  medicine  in  the  bowel  affections  of  children  who 
are  teething.  In  the  Mahometan  Materia  Medica  it  is  known  as 
Zarawand-i-Hindf,  and  is  admitted  as  an  Indian  substitute  for 
Zarawand  [Aristolochia  langa).  The  early  Portuguese  settlers 
in  India  gave  it  the  name  of  Raiz  de  Cobra,  on  account  of  its 
supposed  efficacy  against  the  bite  of  that  snake. 

The  plant  was  first  described  by  Rheede,  who  compares  its 
odour  to  that  of  fresh  ginger,  and  states  that  boiled  in  oil  it  is 
ai)plied  as  a  liniment  to  snake-bites,  and  a  decoction  given 
internally.  It  is  also  administered,  rubbed  to  a  paste  with  water 
or  in  decoction,  in  cold  fevers,  headache,  flatulent  distention, 
and  dysuria.  As  a  lotion  it  relieves  gouty  pains,  and  the  pow- 
der with  pepper  and  hot  water  stops  bloody  fluxes. 

It  appears  to  be  the  Radix  puloronica  of  Rumphius,  which  is 
employed  in  Banda  in  decoction,  in  diseases  of  the  intestines, 
and  also  in  intermittent  fevers.  Ainslie  (Mat.  Ind.,  ii.,  298) 
notices  its  use  by  the  Tamil  doctors  in  the  bowel  complaints  to 
which  children  are  subject  in  consequence  of  indigestion  and 
teething,  and  says  they  sometimes  call  the  drug  Talashroolivayr, 
He  also  says  that  the  powder  is  taken  internally  in  cases  of 
snake-bites  and  applied  to  the  bitten  part.  Loureiro  (Flor. 
Cochin-Chin.,  vol.  ii.,  p.  628),  speaking  of  the  plant,  says: 
"  Prodest  in  colica,  cibi  inappetentia,  febribus  intermittenti- 
bus,  obstructionibus,  hydrope."  Fleming  ( Catalogue  of  Indian 
Plants,  p.  8)  notices  its  use  in  Upper  India  as  an  emmena- 
gogue and  antarthritic. 

The  plant  is  placed  in  the  secondary  list  of  the  Pharmacopoeia 
of  India,  but  no  further  information  with  regard  to  its  medicinal 
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prop  ertieB  is  given.  In  Bombay  Sdpsan  is  chiefly  prescribed  in 
the  bowel  complaints  of  children  and  in  cholera ;  it  is  regarded 
as  a  stimulant  tonic,  and  is  also  applied  externally  to  the 
abdomen.  Babu  T.  N.  Mukharji  states  that  the  juice  of  the 
fresh  leaves  is  very  useful  in  the  croup  of  children,  by  induc- 
ing vomiting,  without  causing  any  depression.  {Amsterdam 
Cat,  p.  21.) 

Description t — The  drug  as  sold  in  the  shops  consists  of 
the  root  and  stem,  the  latter  in  by  far  the  larger  proportion ;  in 
many  parcels  the  stem  only  is  to  be  found .  It  is  either  in  short 
pieces,  or  the  whole  stem  may  be  twisted  into  a  kind  of  circular 
bundle.  The  thickest  portion  of  the  stem  is  i  to  i  an  inch  or 
more  in  diameter,  and  has  a  central  woody  column  made  up  of 
about  ten  wedge-shaped  portions.  The  bark  is  thick  and  corky, 
marked  with  longitudinal  ridges  and  numerous  small  warty 
projections ;  it  is  of  a  yellowish-brown  colour.  The  taste  is 
bitter  and  camphoraceous,  and  the  odour  aromatic  and  agreeable. 

Microscopic  stinicture. — The  wedge-shaped  woody  columns  are 
traversed  by  large  vessels,  the  medullary  rays  are  distinct  and 
easily  traced  into  the  bark ;  in  the  latter,  which  consists  of 
starchy  and  corky  parenchymatous  tissue,  there  is  a  circular 
zone  of  large  yellow  stone-cells. 

Chemical  composition. — The  air-dried  roots  were  contused  and 
digested  for  several  days  with  warm  80  per  cent,  alcohol.  The 
greater  part  of  the  alcohol  from  the  resultant  tincture  was 
removed  by  distillation,  but  the  last  traces  could  be  separated 
by  spontaneous  evaporation  with  difficulty,  owing  to  soft 
resinous  matter  separating  and  floating  on  the  surface  and  thus 
preventing  evaporation.  The  extract  still  containing  alcohol,  and 
which  possessed  a  strong  smell  of  the  drug,  was  mixed  with  water 
and  agitated  with  light  petroleum  ether.  During  agitation  a 
dark  viscid  resinous  mass  separated,  as  well  as  a  small  amount 
of  a  bright  yellow  powder.  The  clear  aqueous  solution,  after 
separation  of  the  petroleum  ether,  was  gently  heated  to  expel 
alcohol,  and  the  residue  acidified  with  sulphuric  acid  and 
agitated  with  ether.     After  separation  of  the  ether,  theaqueoua 
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solution  was  rendered  alkaline  and  reagitated  first  with  ether, 
then  with  chloroform,  and  lastly  with  amylic  alcohol. 

The  dark  resinous  matter  which  separated  on  agitation  with 
petroleum  ether  was  repeatedly  shaken  with  ether,  in  which  a 
portion  was  soluble.  The  ethereal  extract  was  of  the  consistence 
of  honey,  had  a  taste  and  smell  like  that  of  a  mixture  of  tui^p^ntine 
and  peppermint,  and  was  also  bitter :  in  alcohol  it  was 
soluble  with  acid  reaction  ;  it  was  dissolved  by  ammonia,  forming 
a  dark  reddish  orange-coloured  solution,  and  was  reprecipitated  by 
acids  in  yellowish  flocks.  The  residue  insoluble  in  ether  was  soft 
when  moist  and  dark  chocolate  in  colour :  on  drying  at  100°0.  it 
became  brittle,  and  could  be  easily  reduced  by  pressure  between  the 
fingers  to  a  yellowish  powder  which  possessed  neither  taste  nor 
odour :  in  alcohol  it  was  soluble  with  acid  reaction  :  in  ammonia 
the  greater  part  dissolved,  and  was  reprecipitated  in  yellow  flocks 
by  acids.  The  bright  yellow  powder  was  soluble  in  ether,  and 
was  left  on  spontaneous  evaporation  a3  a  bright  yellow  varnish, 
destitute  of  crystalline  structure.  In  warm  water  the  greater 
part  dissolved,  forming  a  pale  yellow  solution  which  became 
turbid  on  cooling  and  which  had  a  marked  acid  reaction. 
In  alkalies  it  was  soluble  with  deep  orange  coloration,  and 
was  reprecipitated  by  acids  in  pale  yellow  flocks :  with  ferric 
chloride  it  gave  a  dirty  brownish-red  precipitate  :  with  basic 
acetate  of  lefid,  yellowish  flocks:  with  baryta  water  no 
precipitate,  only  a  deep  yellow  coloration. 

The  light  petroleum  ether  extract  was  soft  and  brownish  in 
colour,  and  had  a  strong  odour  of  turpentine  ;  on  gently  heating 
in  a  small  retort,  a  trace  of  a  distillate  was  obtained  which 
had  a  most  powerful  terebinthinate  odour  and  taste. 

The  extract  obtained  by  agitating  the  original  aqueous  acid 
solution  with  ether  was  a  bright  yellow,  transparent,  soft,  var- 
nish-like mass,  from  which  slowly  separated  a  few  small  yellowish 
nodules,  which,  on  microscopic  examination,  were  found  to  consist 
of  bundles  of  rod-shaped  crystals.  The  extract  was  soluble  in 
alcohol  with  strong  acid  reaction,  the  solution  exhibiting  a  well- 
marked  greenish  fluorescence,  as  did  also  an  ethereal  solution. 
III.— 21 
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The  taste  was  very  bitter,  aromatic,  and  also  somewhat  terebin- 
thiiiate.    On  treatment  with  ammonia  the  extract  was  partly  dis- 
solved, yielding  a  deep  orange-red  solution,  which  was  agitated 
^vith  ether,  the  ether  showing  a  marked  greenish  fluorescence. 
On   evaporating  off   the  ether,  a  bright  yellow,  viscid,  trans- 
parent extract  was  left,  with  a  bitterish  taste,  accompanied  by  a 
strong  one  of  turpentine.     In  alcoholic  solution  the  extract  was 
neutral  in  reaction,  the  solution  exhibiting  a  marked  fluorescence. 
The  ammoniacal  solution,  after  separation  of  the  ether,  was  acidu- 
lated with  sulphuric  acid  and  reagitat-ed  with  ether.    On  evapora- 
tion of  the  ether,  a  bright  yellow,  soft,  varnish-like  residue  was 
left ;  on  heating  with  water  the  greater  part  dissolved,  forming  a 
clear  solution  which  became  turbid  on  cooling.     With  alkalies 
the   extract   gave   a   deep   orange-red   solution :    with    ferric 
chloride   a   dirty   brownish- red   precipitate:    with  basic  lead 
acetate  yellowish  flocks  were  precipitated :  with  lime  and  baryta 
water     a    yellowish    coloration,   but    no   precipitates.     After 
boiling  with  dilute  sulphuric  acid,Fehling'8  solution  was  reduced. 
The  reactions  of  this  acid  were,  therefore,  similarto  those  of  the 
yellow  poicdei'  which  separated  on  agitation  with  petroleum  ether. 
The  original  solution  after  addition  of  sulphuric  acid  was 
rendered  alkaline  with  ammonia  and  agitated  with  ether.     On 
spontaneous   evaporation   of   the   ether,   a   yellow,    soft,   non- 
crystalline, transparent,  varnish -like  extract  was  left.     This  was 
treated  with  a  little  dilute  sulphuric  acid,  in  which  a  portion  only 
dissolved,   and  agitated   with  ether,  which    removed  resinous 
matter.     The    ether    was    then   separated,    and    the    aqueous 
solution    rendered   alkaline,    and    reagitated    with    ether.     A 
yellow  non-crystalline  extract  was  obtained,  which  was  nearly 
wholly  soluble  in  dilute  sulphuric  acid,  and  which  afforded  the 
following  reactions  :  with  ammonia  a  white  precipitate  soluble  in 
excess :  with  caustic  soda  a  similar  precipitate, only  slightly  soluble 
in  excess :  with  platinic  and  auric  chlorides  yellow  precipitates : 
marked  yellow  precipitate  with  Mayer's  reagent,  and  with  other 
alkaloidal  reagents :   with  strong  nitric  acid  a  yellowish  color- 
ation: with  Frohde's  reagent  a  deep  blue  coloration  in  the  cold, 
no  alteration  in  tint  on  gently  heating.     After  boiling  with 
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dilute  sulphuric   acid,   the  liquid  slightly  reduced    Fchling's 
solution. 

After  agitation  with  ether,  the  liquid  was  agitated  with 
chloroform,  which  separated  an  alkaloidal  principle  mixed  with 
much  colouring  matter.  The  reactions  were  similar  to  those 
yielded  by  the  principle  extracted  by  ether. 

Finally  the  liquid  was  agitated  with  amylic  alcohol,  the 
alcohol  exhibiting  very  marked  greenish  fluorescence.  The 
amylic  alcohol  extract  contained  a  large  amount  of  resinous 
matter  insoluble  in  dilute  sulphuric  acid  ;  the  acid  solution 
afforded,  however,  very  marked  evidence  of  the  presence  of  a 
principle  reacting  with  alkaloidal  reagents,  the  colour  reactions 
being  similar  to  those  yielded  by  the  principle  separated  by  ether 
and  chloroform.  It  would  be  premature  for  us  to  definitely 
state  that  the  principles  extracted  by  ether,  chloroform,  and 
amylic  alcohol  were  either  identical  or  different. 

Toxicologi/. — Dr.  S.  M.  Shircore  of  Moorshedabad  states  that 
it  is  undoubtedly  used  to  procure  abortion. 

Commerce, — The  drug  can  hardly  be  called  an  article  of 
commerce,  as  it  is  supplied  to  the  shops  by  herbalists  or 
country  people.  It  is  very  abundant  in  the  Southern  Concan. 
Value,  annas  6  per  pound. 

ARISTOLOCHIA  BRACTEATA,  Bet^^. 

Hab. — Deccan  Peninsula  to  Bandelkand,  Sind,  Ceylon. 
The  herb. 

Vernacular, — ^Kiramar,  Gandhdni  {Hind,),  Kiramar  (Gw2.), 
Gandhan-gavat,  Gandhini  (Mar,),  Ganajali-huUu,  Kattagiri 
[Can,),  Adutina-pflai  (Ta//i.),  Gfidide-gadapara-aku,  Kadapara 
{Tel.),  Atutinta-pala  {Mai,), 

History,  Uses,  &C. — This  plant  is  the  Dhdmra-pattra 
of  the  R4ja  Nirghanta,  i,e.,  the  plant  with  grey  leaves.     The 
synonyms  are : — ^Dhumrfihva,  Su-labhfi,  Svayam-bhuva,  Gridhra 
pattra,  Gridhr&ni^  Krimi-ghni,  Srima-lapaha.    It  is  much  used 
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by  Hindu  physicians  on  account  of  its  bitter,  purgative,  and 
anthelmintic  properties.  The  leaves  are  applied  to  the  navel  to 
move  the  bowels  of  children,  and  are  also  given  internally  in 
combination  with  castor  oil  as  a  remedy  for  colic.  The  juice  of 
the  fresh  leaves  or  the  powder  of  the  dried  leaves  is  a  favourite 
application  to  sores  to  destroy  maggots.  In  the  Kurnool 
District,  when  the  sazza  is  attacked  with  insects,  a  long  rope 
soaked  in  the  juice  of  the  plant,  and  with  the  leaves  of  the 
plant  attached,  is  drawn  over  the  crop.  Dr.  Hove,  w^ho  visited 
Bombay  in  1787,  found  the  plant  growdng  in  great  abundance 
in  Guzerat.  He  states  that  the  root  and  leaf  are  remarkably 
bitter,  and  yield  a  thick  yellowish  juice,  which  is  mixed  with 
boiled  milk  and  given  in  syphilis,  and  combined  with  opium  is 
used  with  great  success  in  gonorrhoea.  Ainslie  notices  the 
application  of  the  leaf,  when  bruised  and  mixed  with  castor  oil, 
to  obstinate  psora  (the  Carpang  of  the  Tamils) .  The  plant  is 
also  thought  to  stimulate  uterine  contraction,  and  is  administer- 
ed in  t<}dious  labour  and  as  an  emmenagogue.  In  Dalzell  and 
Gibson's  Flora  of  Bombay  (p.  225)  it  is  spoken  of  as  possessing 
a  merited  reputation  as  an  antiperiodic  in  intermittent  fevers. 
The  native  doctors  in  Bombay  make  a  paste  with  water,  of  the 
plant,  along  with  the  seeds  of  Barrinytonki  acutangula,  Celastnis 
paniculata,  and  black  pepper,  and  rub  the  whole  body  with  it  for 
the  cure  of  malarial  fevers. 

The  evidence  collected  by  Dr.  Watt  {Diet.  Econ,  Prod,  India, 
i.,  314)  shows  that  it  is  the  opinion  of  several  European  phy- 
sicians in  different  parts  of  India  that  the  plant  has  a  decided 
action  upon  the  uterus,  and  increases  or  induces  uterine  con- 
tractions. There  appears  to  be  no  doubt  as  to  its  anthelmintic 
properties. 

Description. — The  drug  consists  of  the  whole  plant  in 
fruit ;  the  stems  are  striated,  slender,  and  about  as  thick  as 
a  piece  of  whipcord  ;  the  leaves  are  of  a  pale,  glaucous  green, 
obtuse,  heart-shaped^  with  wavy  edges,  about  2  inches  long  and 
li  inch  broad,  when  dry  they  are  blackish ;  the  capsules  are 
ovate,  i  of  an  inch  long,  ribbed,  depressed  at  the  apex,  six-celled ; 
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each  cell. contains  a  column  of  heart-shaped  flat  seeds,  closely 
packed.  The  appearance  of  the  seeds  is  peculiar,  they  look  as 
if  they  had  been  cut  out  with  a  punch  ;  one  side  is  flat,  black, 
and  rough  from  a  number  of  irregular  projections;  the  other  is 
almost  entirely  occupied  by  two  brow^n  comparatively  smooth 
lobular  projections  of  a  soft  corky  structure ;  these  under  the 
microscope  are  seen  to  be  entirely  composed  of  ovate,  empty, 
dotted  cells.     The  whole  plant  is  nauseously  bitter. 

Chemical  composition, — The  plant  contains  a  nauseous  volatile 
substance,  an  alkaloid,  and  a  large  quantity  of  salts.  The 
alkaloid  is  amorphous  and  gives  no  colour  reactions  with  the 
strong  mineral  acids.  The  bitter  concentrated  tincture  on 
standing  deposited  cubical  crystals  of  potassium  chloride.  The 
ash  calculated  on  the  air-dried  plant  was  17'7o  per  cent.,  and 
strong  alkaline  fumes  were  given  off  from  the  plant  when 
burning. 

Commerce.  —Y^luQy  Rs.  3^  per  maund  of  37  i  lbs. 

Zarawand-i-gird  (Pers,,Ind.  Bazars),  The  imported  root 
of  AiHstolochia  rotunda^  Linn.,  Guih.  Hist.  Nat.,  ii.,  p.  371,  a  small 
plant  with  slender  stems  and  almost  sessile,  obtusely  cordiform 
leaves.  The  flowers  are  solitary  in  the  axils  of  the  leaves, 
tubular,  yellow  without,  and  orange  brown  within.  The  whole 
plant  is  acrid,  aromatic  and  bitter.  The  root  is  tuberous, 
placentiform,  hard  and  heavy  when  dry,  more  or  less  mam- 
millated  on  the  under  surface,  of  a  reddish-brown  colour ;  on 
the  upper  surface  are  the  remains  of  several  stems  or  small  pits 
showing  where  they  were  attached ;  on  the  under  surface  one 
central  scar  marking  the  attachment  of  the  rootlets.  The 
substance  is  very  hard  and  homy,  and  has  a  bitterish  somewhat 
aromatic  taste,  and  camphoraceous  odour. 

Zarawand-i-tawil  (Pers.,  Ltd,  Bazars),  The  imported 
root  of  Aristolochia  longa,  Linn.,  Mill,  /c,  t.  51,/.  2,  a  plant 
much  resembling  A,  rotunda,  and  having  a  similar  habitat.  It 
differs  from  the  latter  plant  in  having  petioled  leaves,  yellow 
flowers  striped  with  brown,  and  a  cylindrical  root  which  has  much 
the  same  taste  and  odour  as  that  of  A.  rotunda.     Mahometan 
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physicians  describe  it  as  resolvent,  deobstruent/  diuretic, 
emmenagogue,  alexipharmic,  and  vermifuge.* 

These  Aristolochias  were  formerly  considered  to  be  antidotes 
for  snake-bites.  Albertus  Magnus (2)^  mirabilibus  Mundi)  says: — 
"Si  vis  statim  interficere  serpentem,  accipe  ex  Aristolochia 
rotunda  quantum  vis  et  tere  illam  bene,  et  accipe  ranam 
sylvestrem  vel  campestrem  et  contere  ipsam  et  commisce  earn 
Aristolochia,  et  pone  cum  eo  aliquid  ex  incausto,  et  scribe  cum 
eo  in  charta  aut  aliquo  quod  plus  amas,  et  projice  ad  serpentes." 

Zarawand-i-gird,  or  mudahraj,  is  considered  by  Persian  writers 
on  Materia  Medica  to  be  the  female  of  Amtolochia  longa,  Mir 
Muhammad  Husain  tells  us  that  at  Ispahan  it  is  called 
Nukhud-i-alwandi.  Mahometan  physicians  describe  it  as  resol- 
vent, stimulating,  pectoral,  stomachic,  and  cephalic ;  they  pre- 
scribe it  in  jaundice  and  gout.  True  Zarawand-i-gird  is  very 
scarce  in  India ;  most  of  the  druggists,  when  asked  for  it,  supply 
the  small  starchy,  inert  tuber  of  an  arum.f 

The  Aristolochias  are  still  collected  by  herbalists  in  Southern 
Europe  for  medicinal  iise. 


PIPERACE^. 

PIPER   NIGRUM,  Linn. 

Fig.— Miq.  III.  Pip.  50,  t  50;  Bot.  Mag.,  L  3139;  Bentl. 
and.  Trim,,  t.  245;  Black  Pepper  (Eng,),  Poivre  noir  (Fr,). 

Hab. — Travancore  and  Malabar.  Cultivated  elsewhere. 
The  fruit. 

Ve^yiacular. — Mirach,  Kdli-mirach  {Hind.),  Gol-marich 
(Beng,),  Milagu  (Tarn,),  Miriydlu  iTeL)^  Kuru-mulaka  (MaL), 
Menasu  {Can^},  Miri,  Kali-miri  {Mar.),  Kalo-miri  {Guz.).  White 

*  Compare  with  the  description  of  the  two  Aristolochias  in  Dioscorides 
(iii.,  4)  ircpi  apKrroKoxiar  aTpoyyvXrjs.  Pliny  mentions  their  use  by  wotnea 
to  procure  male  oflPspring,  and  Apuleius  recommends  them  as  a  protective 
against  the  evil  eye. 

t  Pinellia  iuberifera^  Tenore,  the  Sang-pwan-hea  of  the  Chinese,  growing 
ahout  Pekin  {Hance,  lAnn,  Journ.  Bot.,  xiii.  ^1872),  88),  figured  and  de- 
scribed by  Hanbury.     {Science  Papers,  p.  262.) 
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pepper  bears  the  same  names  with  the  addition  or  substitution 
of  the  adjective  "white." 

History,  Uses,  &€• — The  earliest  travellers  from  the 
West  who  visited  India,  found  the  pepper  vine  in  cultivation  on 
the  Malabar  Coast.  Theophrastus  (H.  P.  ix.,  22)  mentions  two 
kinds  of  pepper  (TrtVcpt  or  neirepi)  in  the  fourth  century  B.  C,  and 
Dioscorides  (ii.,  148)  mentions  Xcukov  TreVepi,  white  pepper,  fiaKp6v 
TctTfpt,  long  pepper,  and  fx^Xav  ircVcpt,  black  pepper,  Pliny  says : — 
"It  is  quite  surprising  that  the  use  of  pepper  has  come  so 
much  into  fashion,  seeing  that  in  other  substances  which  we  use, 
it  is  sometimes  their  sweetness,  and  sometimes  their  appearance, 
that  has  attracted  our  notice ;  whereas,  pepper  has  nothing  in  it 
that  can  plead  as  a  recommendation  to  either  fruit  or  berry, 
its  only  desirable  quality  being  a  certain  pungency ;  and  yet  it 
is  for  this  that  we  import  it  all  the  way  from  India !  Who  was 
the  first  to  make  trial  of  it  as  an  article  of  food  ?  and  who,  I 
wonder,  was  the  man  that  was  not  content  to  prepare  himself,  by 
hunger  only,  for  the  satisfying  of  a  greedy  appetite?*'  (12,  14.) 

In  the  Periplus  of  the  Erythrean  Sea,  written  about  A.D.  64, 
it  is  stated  that  pepper  is  exported  from  Baraks,  the  shipping 
place  of  Nelkunda.  in  which  region,  and  there  only,  it  grows  in 
great  quantity.  These  have  been  identified  with  places  on  the 
Malabar  Coast  between  Mangalore  and  Calicut. 

Long  pepper  and  Black  pepper  are  among  the  Indian  spices 
on  which  the  Romans  levied  duty  at  Alexandria  about 
A.D. 176. 

Cosmas  Indicopleustes,  a  merchant,  and  in  later  life  a  monk, 
who  wrote  about  A.D.  540,  appears  to  have  visited  the  Malabar 
Coast,  or  at  all  events  had  some  information  about  the  pepper- 
plant  from  an  eye-witness.  It  is  he  who  furnishes  the  first 
particulars  about  it,  stating  that  it  is  a  climbing  plant,  sticking 
close  to  high  trees  like  a  vine.  Its  native  country  he  calls 
M(fle,  The  Arabian  authors  of  the  Middle  Ages,  as  Ibn 
Khurdadbah  (circa  A.D.  869-885),  Edrisi  in  the  middle  of  the 
12th,  and  Ibn  Batuta  in  the  14th  century,  furnished  nearly 
similar  accounts. 
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Among  Europeans  who  described  the  pepper-plant  with 
some  exactness,  one  of  the  first  was  Benjamin  of  Tudela,  who 
visited  the   Malabar   Coast  in  A.D.  1166.     Another  was  the 

ft 

Catalan  friar,  Jordanus,  about  1330  ;  he  described  the  plant  as 
something  like  ivy,  climbing  trees  and  forming  fruit,  like  that 
of  the  wild  vine.  "  This  fruit,"  he  says,  '*  is  at  first  green, 
then,  when  it  comes  to  maturity,  black."  Neariy  the  same 
statements  are  repeated  by  Nicolo  Conti,  a  Venetian,  who,  at 
the  beginning  of  the  15th  century,  spent  twenty-five  years  in 
the  East.  He  observed  the  plant  in  Sumatra,  and  also  described 
it  as  resembling  ivy.     (Phannacoyraphia,) 

The  high  cost  of  pepper  contributed  to  incite  the  Portuguese 
to  seek  for  a  sea  passage  to  India,  and  the  trade  in  this  spice 
continued  to  be  a  monopoly  of  the  Crown  of  Portugal  as  late 
as  the  18  th  century. 

In  Januaiy  1 793,  an  agreement  was  made  between  the  Rajah 
of  Travancore  and  the  English,  by  which  he  was  to  supply  a 
large  quantity  of  pepper  to  the  Bombay  Government  in  return 
for  arms,  ammunition  and  European  goods ;  this  was  known 
as  the  **  Pepper  Contract." 

It  is  worthy  of  remark  that  all  the  foreign  names  for  black 
pepper  are  derived  from  Pippali,  the  Sanskrit  name  for  long 
pepper,  which  leads  one  to  suppose  that  the  latter  spice  was  the 
first  kind  of  pepper  known  to  the  ancient  Persians  and  Arabs, 
through  whose  hands  it  first  reached  Europe.  Their  earlier 
writers  describe  the  plant  as  a  shrub  like  the  Pomegranate 
(P.  chaha  ?).  The  modems  apply  the  name  Filfil{Pilpil,  Pers.) 
to  all  kinds  of  pepper.  Black  pepper  is  called  in  Sanskrit 
Maricha,  which  means  a  "  pungent  berry.''  The  word  is  derived 
from  Marichi,  *'  a  particle  of  light  or  fire,"  and  appears  to 
have  been  first  applied  to  the  aromatic  berries  known  as  Kakkola ; 
it  now  signifies  black  and  red  pepper,  and  in  the  vernacular 
forms  of  Mirach  or  Mirchai,  is  a  household  word  in  India. 

Maricha  is  described  in  the  Nighantas  as  bitter,  pungent, 
digestive,  hot  and  dry ;  synonyms  for  it  are  Valli-ja  "creeper 
grown,"  Ushana,  Tikshna  "pungent,''  Malina,  Syama  "black," 
&c.     It  is  said  to  be  useful  in  intermittent  fever,  haBmorrhoids, 


PIPEBACE^.  169 

dyspepsia,  cough,  gonorrhoea  and  flatulence,  and  to  promote  the 
secretion  of  bile.  Together  with  long  pepper  and  ginger  it 
forms  the  much-used  compound  known  as  Trikatu,  "the  three 
acrids, "  or  "  Ushana-chatu-rushana."  Externally,  pepper  is 
used  as  a  rubefacient  and  stimalant  of  the  skin.  In  obstinate 
intermittent  fever  and  flatulent  dyspepsia,  the  Hindus  administer 
white  or  black  pepper  in  the  following  manner : — ^A  tablespoon- 
ful  is  boiled  overnight  in  one  seer  of '  water,  until  the  water  is 
reduced  to  one- fourth  of  its  bulk,  the  decoction  is  allowed  to  cool 
during  the  night,  and  is  taken  in  the  morning.  The  pepper  is 
then  again  boiled  in  the  same  manner  and  the  decoction  taken 
at  night.  This  treatment  is  continued  for  seven  successive  days. 
A  compound  confection  of  pepper  (Prdnada  gudiki)  is  given  as 
a  remedy  for  piles  ;  it  is  made  in  the  following  manner  : — Take 
of  black  pepper  32  tolas,  ginger  24  tolas,  long  pepper  16  tolas, 
Piper  chaba  (chavya)  8  tolas,  leaves  of  Taxus  baccata  (tdlisa) 
8  tolas,  flowers  of  Memaferrea  (nagkesar)  4  tolas,  long  pepper 
root  16  tolas,  cinnamon  leaves  and  cinnamon  one  tola  each, 
cardamoms  and  the  root  of  Andropogon  muricatm  (usira)  2  tolas 
each,  old  treacle  240  tolas ;  rub  them  together.  Dose  about  2 
drachms.  When  there  is  costiveness,  chebulic  myrobalans  are 
substituted  for  ginger  in  the  above  prescription.   (Chakradatta.) 

The  use  of  pepper  for  the  cure  of  intermittents  is  strongly 
recommended  by  Stephanus  in  his  commentary  on  Galen,  and 
recently  some  cases  of  refractory  intermittent  fever,  in  which, 
after  the  failure  of  quinine,  piperine  has  been  administered 
with  advantage,  are  reported  by  Dr.  C.  S.  Taylor  (Brit  Med. 
Journ,,  Sept.,  1886).  In  one  case,  immediately  on  the  accession 
of  an  attack,  three  grains  of  piperine  were  given  every  hour, 
until  eighteen  grains  had  been  taken,  and  on  the  following  day, 
when  the  intermission  was  complete,  the  same  dose  was  given 
every  three  hours. 

Mahometan  physicians  describe  black  pepper  as  deobstruent, 
resolvent,  and  alexipharmic ;  as  a  nervine  tonic  it  is  given 
internally,  and  applied  externally  in  paralytic  affections;  in 
toothache  it  is  used  as  a  mouth-wash.  As  a  tonic  and  diges- 
tive, it  is  given  in  dyspepsia.  With  vinegar  it  forms  a  good 
HI. —22 
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etimulatiiig  poultice.  With  honey  it  is  useful  in  coughs  and 
colds.  Moreover,  it  is  diuretic  and  emmenagogue,  and  a  good 
stimulant  in  cases  of  bitearby  venomous  reptiles.  Strong  friction 
with  pepper,  onions,  and  salt  is  said  to  make  the  hair  grow  again 
upon  the  bald  patches  left  by  ringworm  of  the  scalp.  They 
notice  the  use  of  the  unripe  fruit,  preserved  in  salt  and  water 
as  a  pickle,  by  the  natives  of  Malabar. 

De  Gubematis  draws  attention  to  the  following  passage  from 
the  travels  of  Vincenzo  Maria  da  Santa  Caterina  (iv.,  3)  with 
reference  to  white  pepper  being  offered  by  the  Hindus  to  their 
gods  in  Malabar: — "Da  Malavari h  tenuto  in  stima  grandissima, 
eli  Gentili  d'ordinario  Toffrono  a  'lore  Dei,  si  per  la  rarita  come 
per  la  virtd  salutif era  e  medicinale,  che  da  queUo  sperimentano, 
riportandolo  poi  alii  infermi."  For  the  early  history  of  pepper 
in  Europe,  the  Pharmacographia  may  be  consulted. 

Cultivation, — Its  cultivation  is  very  simple,  and  is  effected  by 
cuttings  or  suckers  put  down  before  the  commencement  of  the 
rains  in  June.  The  soil  should  be  rich,  but  if  too  much  moisture 
be  allowed  to  accumulate  near  the  roots,  the  young  plants  are 
apt  to  rot.  In  three  years  the  vine  begins  to  bear.  They  are 
planted  chiefly  in  hilly  districts,  but  thrive  well  enough  in  the 
low  country  in  the  moist  climate  of  Malabar.  They  are  usually 
planted  at  the  base  of  trees  which  have  rough  or  prickly  bark, 
such  as  the  jack,  the  erythrina,  cashewnut,  mango-tree,  and 
others  of  similar  description.  They  will  climb  about  20  or  30 
feet,  but  are  purposely  kept  lower  than  that.  During  their 
growth  it  is  requisite  to  remove  all  suckers,  and  the  vine  should 
be  pruned,  thinned,  and  kept  clean  of  weeds.  After  the  berries 
have  been  gathered,  they  are  dried  on  mats  in  the  sun,  turning 
from  red  to  black.  They  must  be  plucked  before  they  are  quite 
ripe,  and  if  too  early  they  will  spoil.  White  pepper  is  the 
same  fruit  freed  from  its  outer  skin,  the  ripe  berries  being 
macerated  in  water  for  the  purpose.  In  this  latter  state  they 
are  smaller,  of  greyish- white  colour,  and  have  a  less  aromatic  or 
pungent  taste.  The  pepper- vine  is  very  common  in  the  hilly 
districts  of  Travancore,  especially  in  the  Cottayam,  Meenachel, 
and  Chenganacherry  districts,  where,  at  an  average  calculation, 
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about  5,000  candies  are  produced  annually.     It  is  a  Government 
monopoly.     (Drmy,) 

Description. — The  immature  fruit,  known  as  Black 
Pepper,  is  globular,  about  }  of  an  inch  in  diameter,  much 
wrinkled,  and  of  a  brown-black  colour ;  on  one  side  are  the 
remains  of  the  peduncle,  and  on  the  other  of  the  style  and 
stigmas.  The  pericarp  is  closely  adherent  to  the  seed.  The 
latter  consists  of  a  thin  reddish-brown  testa  and  a  copious 
albumen,  the  exterior  portion  of  which  is  homy  and  the 
interior  farinaceous.  The  embryo  is  undeveloped.  The  mature 
seed,  known  as  White  Pepper,  is  less  acrid  than  Black,  as  the 
pericarp  has  been  removed ;  it  is  also  rather  smaller  and  of  a 
grey  colour,  striated  from  base  to  apex  by  about  a  dozen  light 
stripes. 

The  transverse  section  of  a  grain  of  black  pepper  exhibits  a 
soft,  yellowish  epidermis  covering  the  outer 'pericarp.  This  is 
formed  of  a  closely-packed  yellow  layer  of  large,  mostly  radially 
arranged,  thick-walled  cells,  each  containing  in  its  small  cavity 
a  mass  of  dark-brown  resin.  The  middle  layer  of  the  pericarp 
consists  of  soft,  tangentially-extended  parenchyme,  containing 
an  abundance  of  extremely  small  starch  granules  and  drops  of  oil. 
The  shrinking  of  this  loose  middle  layer  is  the  chief  cause  of 
the  deep  wrinkles  on  the  surface  of  the  berry.  The  next  inner 
layer  of  the  pericarp  exhibits  towards  its  circumference, 
tangentially-arranged  soft  parenchyme,  the  cells  of  which 
possess  either  spiral  striation  or  spiral  fibres,  but  towards  the 
interior,  loose  parenchyme  free  from  starch  and  containing  very 
large  oil  cells. 

The  testa  is  formed  in  the  first  place  of  a  row  of  small  yellow 
thick-waUed  cells.  Next  to  them  follows  the  true  testa,  as 
a  dense,  dark-brown  layer  of  lignified  cells,  the  individual  out- 
lines of  which  are  undistinguishable. 

The  albumen  of  the  seed  consists  of  angular,  radially  arrang- 
ed, large-celled  parenchyme.  Most  of  its  cells  are  colourless 
and  loaded  with  starch ;  others  contain  a  soft,  yellow,  amorphous 
mass.    If  thin  slices  are  kept  under  glycerine  for  some  time. 
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these  masses  are  slowly  transformed  into  needle-shaped  crystals 
of  piperin.     [Pharmacographia,) 

Chemical  composition, — Black  pepper  contains  an  acrid  resin, 
a  volatile  oil,  starch,  gum,  a  small  quantity  of  fatty  oil  in  the 
mesocarp,  and  about  5  per  cent,  of  inorganic  matter,  besides  the 
alkaloid  piperine,  and  a  volatile  alkaloid  which  is  probably  iden- 
tical with  piperidine.  The  acrid  resin  is  dark-green,  soluble  in 
alcohol,  ether  and  alkalies,  and,  in  connection  with  other 
constituents  of  pepper,  also  in  water.  C.  Heisch  {Analyst, -^d.^ 
186-190)  has  shown  that  pepper  should  contain  not  less  than  50 
per  cent,  of  starch,  which  is  characterised  by  the  smallness  of  its 
granules.  The  essential  oil  has  been  examined  by  L.  A.  Eber- 
hardt  [Archiv.  d,  Pharm,  (3),  XXV.,  515-519) ;  it  had  a  sp.  gr.  of 
0'87352  at  15°  C,  and  showed  a  greenish  colour,  due  neither  to 
chlorophyll  nor  to  copper.  At  22°  the  oil  had  a  laevorotatory 
power  of  3'2°  in  a  column  100  mm.  long.  On  rectification 
a  very  small  quantity  passed  over  at  160°.  Fractions  obtained* 
at  170°,  176°  and  180°  were  colourless ;  that  obtained  at  190° 
faint  green,  and  that  at  250°  green,  that  passing  over  at  310° 
brown-green.  Above  310°  a  brown,  tenacious  residue  was 
obtained  in  which  phenol  could  not  be  detected.  The  170°  frac- 
tion, when  rectified  under  reduced  pressure,  gave  a  terpene 
boiling  at  164° — 165°,  and  showed  a  left-handed  rotation 
of  7*6°  in  100  mm.;  it  gave  numbers  agreeing  with  the 
formula  C^'ff*. 

The  composition  of  the  other  fractions  was  much  the  same  as 
this.  The  oil  consists  of  a  laevorotatory  terpene  and  isomeric 
compounds  of  higher  boiling  point.  {Jounu  Ohem,  8oc,,  Oct., 
1887;  Year-Book  Pharm,,  1888.) 

Pure  piperine  crystallizes  in  colourless  flat,  four-sided  prisms 
of  a  glassy  lustre  and  almost  tasteless.  As  usually  met  with,  it 
is  of  a  yellowish  colour,  inodorous,  and  has  at  first  a  slight,  but 
on  continued  mastication,  or  in  alcoholic  solution,  a  sharp,  peppery 
taste.  It  remains  unaltered  on  exposure,  has  a  neutral  reaction 
to  test-paper,  is  nearly  insoluble  in  water,  and  dissolves  in  vola- 
tile oilB>  in  60  parts  of  cold  ether  (Merck),  in  30  parts  of  c(dd 
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and  in  1  part  of  boiKng  80  per  cent,  alcohol  ( Wittstein),  and 
freely  in  acetic  acid ;  the  last  two  solutions  are  precipitated  on 
the  addition  of  water.  It  is  likewise  soluble  in  chloroform, 
benzol,  and  benzin.  At  129°  C.  it  melts  like  wax  to  a 
yellowish  oily  liquid,  which  on  cooling  congeals  to  a  mass 
of  resinous  appearance ;  when  fused  it  may  be  ignited,  and  bums 
with  a  bright  flame,  leaving  a  light  charcoal,  which  is  readily 
consumed  by  heating  it  in  the  air.  Sulphuric  acid  colours  it 
blood-red,  the  colour  disappearing  on  the  addition  of  water, 
leaving  the  piperine  unaltered  if  the  action  of  the  acid  has  not 
been  prolonged  ( Pellefter).  The  solution  of  piperine  in  sulphuric 
acid  is  yellow,  becoming  dark-brown,  and  finally  green-brown 
(Dragendorff).  Nitric  acid  colours  piperine  successively  greenish- 
yellow,  orange,  and  red^  and  dissolves  it  with  a  yellow  colour, 
the  solution  separating  yellow  floccules  on  the  addition  of  water ; 
by  prolonging  the  action  of  the  acid,  oxalic  acid  and  a  yellow 
bitter  compound  are  produced  (Pelktier),  The  resin  resulting 
from  this  reaction  becomes  blood-red  on  the  addition  of  potassa^ 
and  on  heating  the  mixture  piperidine  is  given  o£E  (Anderson, 
1850).  Piperine  is  a  very  weak  base,  and  its  salts  are  decom- 
posed by  water  ;  crystallizable  double  salts,  soluble  in  alcohol, 
may  be  obtained  with  the  chlorides  of  mercury,  platinum,  and 
cadmium.  By  dry  distillation  with  soda-lime  piperidine  is 
obtained.  Boiled  with  alcoholic  solution  of  potassa,  piperine  was 
found  by  Babo  and  Keller  (1856)  to  be  resolved  into  piperic 
acid,  C"H^°0*,  and  piperidine,  C'II**N.  Piperic  acid  is  in  hair- 
like, yellowish,  needles  which  fuse  at  150°  C,  and  at  a  higher 
temperature  volatilize  partly  unaltered,  at  the  same  time 
giving  off  a  coumarin-like  odour.  Piperidine  is  a  colourless 
liquid  of  an  ammoniacal  and  pepper-like  odour,  and  when  largely 
diluted  of  a  bitter  taste.  It  boils  at  1 06°  C,  has  a  strong  alkaline 
reaction,  dissolves  freely  in  water  and  alcohol,  and  yields  with 
acids  crystallizable  salts;  the  piperate  of  piperidine  crystallizes 
in  silky  scales,  which,  on  being  heated,  give  o£E  a  part  of  the 
alkaloid.  Ladonburg  (1884)  obtained  a  small  quantity  of 
piperidine  synthetically  by  treating  an  alcoholic  solution  of 
pyridine    with    sodium.      (National    Dispensatory,)      Heisch 
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{Analyst,  1886)  gives  the  following  analysis  of  pure  and  com- 
mercial peppers : — 
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W.  Johnstone  (Chem,  News^  Nov.,  1889)  has  shown  that 
pepper  contains  a  volatile  alkaloid  probably  identical  with 
piperidine.  Black  pepper  yielded  0-56  per  cent.,  and  the  husks 
alone  0*74  per  cent.,  of  this  base.  White  pepper  yielded  it  also, 
but  in  smaller  quantity,  and  the  larger  proportion  of  piperidine 
in  the  husk,  the  author  considers  to  be  an  explanation  of  the 
greater  pungency  of  black  pepper  as  compared  with  white 
pepper.  Long  pepper  was  found  to  yield  0'34  per  cent,  of  the 
alkaloid.     [Tear-Book  Pharm.,  1889.) 

Commerce. — The  exports  of  pepper  from  the  Malabar  Coast 
for  the  past  6  years  have  been — 

Cwts. 

1884-85     91,516 

1885-86 100,804 

1886-87 106,976 

1887-88 136,605 

1888-89 101,177 

1889-90 141,257 

The  Travancore  State  exports  annually  about  3,000  candies  of 
pepper,  each  candy  containing  500  English  lbs.,  and  this 
brings  to  the  State  an  annual  income  of  6  lakhs  of  rupees. 
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Adulteration, — As  pepper  is  always  sold  whole  in  India,  it  is 
seldom  adulterated.  We  have  occasionally  met  with  an  admix- 
ture of  the  berries  of  Embelia  Ribes,  and  the  fruit  of  Mirabilia 
Jalapa  is  stated  to  be  sometimes  mixed  with  it. 

The  abortive  berries  of  P.  troicium,  Boxb.,  now  considered 
to  be  the  wild  form  of  P.  nigrum^  are  known  in  Western  India 
as  Pokali-miri,  and  the  plant  as  Kokervel  in  Marathi  and  Murial- 
tiga  in  Telugu.  Garcia  d'  Orta  notices  the  drug  under  the 
name  of  Canarese  pepper,  and  observes  that  it  never  finds  its 
way  to  Portugal,  but  is  valued  as  a  medicine  by  the  natives  to 
purge  the  brain  of  phlegm,  to  relieve  toothache,  and  as  a  remedy 
for  cholera. 

This  plant  was  first  described  by  Roxburgh,  who  found  it 
growing  wild  in  the  hills  north  of  Samulcotta. 

It  was  growing  plentifully  about  every  valley  among  the 
hills,  delighting  in  a  moist  rich  soil,  and  well  shaded  by  trees  5 
the  flowers  appearing  in  September  and  October,  and  the 
berries  ripening  in  March.  Roxburgh  commenced  a  large 
plantation,  and  in  1789  it  contained  about  40,000  or  50,000 
pepper-vines,  occupying  about  50  acres  of  land.  The  produce 
was  great,  about  1,000  vines  yielding  from  500  to  1,000  lbs.  of 
berries.  He  discovered  that  the  pepper  of  the  female  vines  did 
not  ripen  properly,  but  dropped  while  green,  and  that  when 
dried  it  had  not  the  pungency  of  the  common  pepper ;  whereas 
the  pepper  of  those  plants  which  had  the  hermaphrodite  and 
female  flowers  mixed  on  the  same  ament  was  exceedingly  pun- 
gent, and  was  reckoned  by  the  merchants  equal  to  the  best 
Malabar  pepper. 

Pliny  (12,14)  mentions  abortive  pepper  seeds  known  by  the 
name  of  '*  Bregma,"  a  word  which  in  the  Indian  language  sig- 
nifies ''  dead.  "  He  remarks  that  it  is  the  most  pungent  kind 
of  pepper. 

Lendi-pipSlli.  Globular  catkins  of  a  species  of  pepper 
occasionally  found  in  the  Bombay  market,  said  to  come  from 
Singapore.  They  are  of  the  size  of  the  pellets  of  sheep's  dung, 
hence  the  name  Lendi-plpali.    The  taste  is  very  hot  and  acrid. 
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The  individual  fruits  are  nearly  as  large  as  cardamom  seeds,  the 
whole  catkin  having  much  the  appearance  of  a  small  black- 
berry. 

PIPER  CHABA,  Hunter. 

Fig. — Miq,  III,  Pip.,  t.  34;  Hayne,  Arm,,  Gewachs,  xiv., 
t.  21 ;  Wight  Ic,  t.  1927.  Long  Pepper  (Eng,),  Poivre  long 
(Fr,). 

Hab. — Cultivated  in  India  and  the  Malay  Islands,  The 
fruit  and  stem. 

Vernacular. — ChSb  (Hind.),  Chai  (Beng,),  Chavak  (Mar,), 

PIPER  LONGUM,  Linn. 

Pig^ — Bentl.  and  Trim.,  t,  244;  Miq,  III,  Pip,,  t,  30;  Hayne, 
Arnz,  Oewach^.  xiv.,  t,  20;  Wight  Ic,  t.  1928;  Rheede,  Hort, 
Mai.  vii,,  t,  14. 

Uab. — Hotter  provinces  of  India.     The  fruit  and  root. 

Vernacular, — The  fruit. — Pipal,  Pippali  (Hind.),  Tippili 
(Tarn.),  Pippallu  (Tel),  Tippali  (Mai,),  Yippali  (Can.),  Pipul 
(Beng.),  Bangali-pipali (ilfar.),  Pipara  (Guz.).  The  root. — Pip- 
pali-mdl,  Pipla-mul,  Pipla-mur  (Hind,),  Tippili -mulam,  Tip- 
pili-v^r  (Tarn.),  Modi,  Pippali-katta  (Tel,),  Tippili-v^r  (Mai), 
Pipuli-mul  (Beng,),  Pipali-mdl  (Mar,,  Guz,). 

History,  Uses,  &C. — As  we  have  already  stated,  we  think 
it  highly  probable  that  long  pepper  was  the  kind  of  pepper  first 
known  to  the  ancient  inhabitants  of  Western  Asia  and  Europe. 
(See  P.  nigrum,)  In  Sanskrit  works  on  medicine,  P,  longum  is 
described  under  the  name  of  Pippali,  and  bears  the  synonyms  of 
ChapaK,  Pdla,  M^gadhi  "growing  in  South  Bihar,"  Kana, 
Shaundi,  &c.  It  is  considered  to  be  digestive,  sweet,  cold,  bit- 
ter, emollient  and  light ;  useful  in  rheumatism,  asthma,  cough, 
abdominal  enlargements,  fever,  leprosy,  gonorrhoea,  piles  and 
spleen.  Old  long  pepper  is  to  be  preferred  to  fresh.  A  mixture 
of  long  pepper,  long  pepper  root,  black  pepper  and  ginger  in 
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equal  parts,  is  prescribed  by  several  writers  as  a  useful  com- 
bination for  catarrh  and  hoarseness.    As  an  alterative  tonic^ 
long  pepper  is  recommended   for  use  in  a  peculiar  manner. 
An   infusion    of    three    long    peppers    is  ta  be   taken   with 
honey  on  the  first  day,   then   for   ten  successive  days    the 
dose    is   to    be    increased  by   three    peppers  every   day,   so 
that  on  the  tenth  day   the   patient  will   take  thirty   at  one 
dose.     Then  the  dose  is  to  be  gradually  reduced  by  three  daily, 
and  finally  the  medicine  is  to  be  omitted.    Thus  administered, 
it  is  said  to  act  as  a  valuable  alterative   tonic  in.  paraplegia, 
chronic  cough,  enlargemjents- of  the  spleen  and  other  abdominal 
viscera.    Long  pepper  and  black  pepper  enter  into  thecomposi* 
tion  of  several  irritating  snuffs;  boiled  with  ginger,  mustard 
oil,  buttermilk  and  curds,  it  forms  a  liniment  used  in  sciatica 
and  paralysis.     In  the  Concan  the  roasted  aments  are  beaten 
up   with   honey   and   given  in   rheumatism  ;    they    are   also 
given  powdered  with  black  pepper  and  rock  salt  (two  parts 
of  long  pepper,  three  of  black,  and  one  of  salt)  in  half  tola 
doses    for   colic.    Mahometan    writerS|.   under    the  name    of 
D^rfilfil,  describe  long  pepper  as  a  resolvent  of  cold  humours; 
they  say  it  removes  obstructions  of  the  liver  and  spleen,  and 
promotes  digestion  by  its  tonic  properties ;  moreovBr,  it  is  aphro- 
disiacal,  diuretic,  and  emmenagogue.     Both  it  and  the   root 
(FHfil-muiyeh)  are  much  prescribed  in  palsy,  gout,  lumbago, 
and  other  diseases  of  a  similar  nature.     A  coUyrium  of  long 
pepper  is  recommended  for  night  blindness ;  made  into  a  lini-^ 
mwit  it  is  applied  ta  the  bites  of  venomous  reptiles.     "We  learn- 
from  Roxburgh  (Fhra  Indica,  I.,  p.  155)  **that  it  is  in  BiBngal 
only  that  Piper  hngum  is  cultivated  for  its  pepper;     When  the 
ament  is  full-grown,  it  is  gathered  and  daily  exposed  to  the- 
sun  till  perfectly  dry;  after  which  it  is  packed  in  bags  for  sale. 
The  roots  and  thickest  part  of  the  creeping  stems,  when  cut  into 
small  pieces  and  dried)  form  a  considerable  article  of  commerce 
all  over  India,  under  the  name  of  Pippali-mula,  for  which  pur« 
pose  it  is  particularly  cultivated  in  many  of  the  valleys  amongst 
the  Sircar  mountains;     This  sort  is.  mx)re  esteemed,  and  bears 
a  higher  price  than  that  of  Bengal,  where  by  far  the  largest 
m.— 23 
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portion  is  cultivated.  It,  as  well  as  the  pepper,  is  chiefly 
employed  medicinally,  and  the  consumption  of  both  these  drugs 
is  very  great."  Pijyer  longum  was  formerly  cultivated  at  Poway, 
near  Bombay ;  it  appears  to  grow  well  in  gardens  in  Bombay, 
but  requires  plenty  of  manure. 

Pippali-mula,  with  the  synonyms  Kana-mula,  Katu-granthi, 
TJshaua-granthika,  Chataka  and  Chatiika-shira,  is  described  in 
the  Nighantas  as  having  the  same  properties  as  long  pepper. 
P.  Chaba,  which  produces  the  long  pepper  of  European  com- 
merce, is  the  Chavi,  Chavika  and  Chavya  of  Sanskrit  writers. 
It  is  considered  to  have  the  same  properties  as  P.  longum.  The 
aments  are  sold  in  the  bazars  as  Mothi  pippali,  and  the  stem  as 
Chab,  Chai  or  Chavak, 

The  oblong  black  pepper  of  Theopbrastus  (H.  P.,  ix.,  22)  was 
probably  long  pepper.  Dioscorides,  in  his  article  upon  the  three 
peppers,  mentions  a  pepper  root,  and  says  it  resembles  Costus,  has 
a  hot  taste,  and  causes  salivation  when  chewed.  This  drug  was 
probably  Galangal,  which  is  known  as  Pan-ki-jar  or  root  of 
Piper  Betle,  because  its  odour  somewjiat  resembles  that  of 
Betle  leaves. 

Description. — The  amentof  P.  Chaba,  the  long  pepper  of 
European  commerce,  consists  of  a  multitude  of  minute  baccate 
fruits,  closely  packed  round  a  common  axis,  the  whole  forming 
a  spike  ]  i  inch  long  and  i  inch  thick.  The  spike  is  supported  on 
a  stalk  i  an  inch  long;  it  is  rounded  above  and  below,  and  tapers 
slightly  towards  its  upper  end.  The  fruits  are  ovoid,  -^  of 
an  inch  long,  crowned  with  a  nipple-like  point  (stigma),  and 
arranged  spirally  with  a  small  peltate  bract  beneath  each. 
Beneath  the  pericarp,  the  thin  brown  testa  encloses  a  colourless 
albumen,  of  which  the  obtuser  end  is  occupied  by  the  small 
embryo.  The  colour  of  commercial  long  pepper  is  greyish- white, 
as  if  it  had  been  rolled  in  some  earthy  powder.  When  washed 
the  spikes  are  reddish-brown.  The  drug  has  a  burning  aroma- 
tic taste^  and  an  agreeable  odour. 

The  ament  of  P.  longum  has  a  similar  structure,  but  is  shorter, 
more  slender  and  less  pungent.     When  fresh  it  has  hardly  any 
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aroma,  but  in  the  process  of  drying  it  gradually  developes  an 
aromatic  taste  and  odour. 

Pippali-mida,  or  pepper  root,  when  fresh,  is  a  fleshy,  crooked, 
and  knotted  root  about  the  size  of  a  goose-quill,  with  many 
smaller  rootlets  branching  from  it.  The  cortical  portion  is  very 
thick,  and  covered  by  a  thin  smooth  brown  epidermis.  Ihe 
central  woody  column  is  soft  and  divided  into  from  4  to  6  w^edge- 
shaped  portions  by  from  4  to  6  very  conspicuous  medullary  rays. 

Microscopic  structure, — The  epidermis  of  the  root  consists  of 
several  rows  of  tangentially  extended  brown  cells.  The  paren- 
chyme  of  the  cortex  is  chiefly  composed  of  large  thin-walled  cells 
loaded  with  starch,  and  containing  drops  of  essential  oil. 
Amongst  them  are  scattered  cells  containing  a  refractive  yel- 
low substance  (resin).  The  central  woody  column  is  also  loaded 
with  starch,  and  contains  as  many  resin-cells  as  the  cortex. 
The  medullary  rays  are  abundantly  provided  with  large  scalari- 
form  vessels. 

Chemical  composition. — The  constituents  of  long  pepper  are 
the  same  as  those  of  black  pepper. 

A  third  kind  of  long  pepper  is  met  with  in  the  bazars,  which 
is  known  as  Swaheli  or  Sugandhi-pippali,  and  is  imported  from 
Zanzibar.  It  has  a  peculiarly  fragrant  odour,  and  is  adminis- 
tered with  honey  as  a  remedy  for  cough ;  it  has  not  the  acridity 
of  the  other  long  peppers. 

The  aments  are  from  1  to  2i  inches  in  length,  flexuose,  many 
of  them  barren  or  nearly  so,  only  one  or  two  fruits  having  come 
to  maturity.  These  aments  are  almost  filiform  •  The  peduncle 
is  about  one  inch  long.  The  mature  fruit  after  being  soaked  in 
water  is  ^V  ^^^h  in  diameter,  pyriform,  mucronate  (the  mucro 
bifurcated),  sessile;  it  consists  of  a  pulpy  envelope  enclosing  a 
somewhat   pyriform  seed  resembling  in  structure  that  of  other 

peppers. 

Commerce. — Three  kinds  of  long  pepper  are  met  with  in  the 
Indian  market — 1st,  Singapore,  which  is  identical  with  the  long 
pepper  of  European  commerce ;  2nd,  Bangiili,  the  produce  of 
P.  longum,  cultivated  in  Bengal ;  3rd,  Swaheli,  imported  from 
Zanzibar. 
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Value,  Singapore,  Rs.  7  to  Rs.  12  per  maund  of  41  lbs.; 
Bengal,  Rs,  9 ;  Zanzibar,  Rs.  5.  Pippali-mul  is  also  of  three 
kinds  :  Mirzapore,  Rs.  10  to  Rs.  40 ;  Bengal,  Rs.  7  to  Rs.  74 ; 
Malwa,  Rs.  50  per  maund  of  41  lbs. 

PIPER  CUBEBA,  Linn.  f. 

Yig.—BcntL  and  Trwi.,t.2'iS.  Cubebs  (JSng.),  Cubebes  (Fr.) 
flab^. — Java.  The  fruit 

Vernacula)'. — Kabdb-chiui,  Kankol  {Hind,),  Kankola  (Mar,), 
Val-railaku  (Tarn,),  Toka-miriyalu,  Chalava-miriyalu  (Tel.), 
V61-mulaka   (il/ff/.),  Bdla-menasu   (Can.),  Chini-kabfib  ((?W2.). 

History,  Uses,  &C. — Cubebs  were  introduced  into 
medicine  by  the  Arabian  physicians  of  the  Middle  Ages. 
Masudi  in  the  10th  century  stated  them  to  be  a  production  of 
Java.  The  author  of  the  Sihah,  who  died  in  1006,  describes 
Kababeh  as  a  certain  medicine  of  China.  Ibn  Sina,  about  the 
same  time,  notices  it  as  having  the  properties  of  madder,  but  a 
more  agreeable  taste^  and  states  that  it  is  said  to  possess  hot 
and  cold  properties,  but  is  really  hot  and  dry  in  the  third 
degree,  a  good  deobstruent,  and  useful  as  an  application  to 
putrid  sores  and  pustules  in  the  mouth  ;  it  is  also  good  for  the 
voice  and  for  hepatic  obstructions  ;  a  valuable  diuretic,  expelling 
gravel  and  stone  from  the  kidneys  and  bladder.  He  concludes 
by  stating  that  the  application  of  the  saliva,  after  chewing  it, 
increases  the  sexual  orgasm.  Later  Mahometan  writers  have 
similar  accounts  of  Kababeh,  and  say  that  it  is  called  Hab-el-arus, 
"bridegroom's berry," and  that  Greek  names  for  it  are  Mahilyun 
{fidx\6v7)^  and  Karfiyun,  evidently  a  corruption  of  icapirrja-tov,  the 
name  of  an  aromatic  wood  mentioned  by  Paulus  jJEgineta.  It 
appears  that  cubebs  were  at  one  time  known  as  Fructus  carpe- 
siorum  in  Europe.  In  the  Raja  Nirghanta,  which  was  written 
about  600  years  ago,  cubebs  appear  under  the  name  of  Kankola, 
and  the  same  name  appears  in  the  Hindi  and  Marathi  Nighanteis. 
Madanpal  gives  Katuka-kola,  "pungent  pepper,"  as  a  synonym 
for  it.  All  the  Sanskrit  names  appear  to  be  of  comparatively 
recent  origin.      The  authors    of  the  Phartnacograpkia  draw 
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attention  to  the  fact  tliat  the  action  of  cubeba  upon  the  urino- 
genital  organs,  though  known  to  the  old  Arabian  physicians, 
was  unknown  to  modem  European  writers  on  Materia  Medica  at 
the  commencement  of  the  present  century.  According  to 
Crawfurd,  its  importation  into  Europe,  which  had  long  been 
discontinued,  recommenced  in  1815,  in  consequence  of  its 
medicinal  virtues  having  been  brought  to  the  knowledge  of  the 
English  medical  officers  serving  in  Java,  by  their  Hindu 
servants.  (Op.  cit.,  2nd  Ed,,  p.  585.)  In  earlier  times  cubeb 
pepper  was  used  in  Europe  as  a  spice,  as  it  still  is,  to  some 
extent,  in  the  East. 

Description. — The  fruits  are  elevated  on  a  kind  of  stalk, 
formed  from  the  contraction  of  the  base  of  the  fruit  itself,  so 
that  they  are  not  really  but  only  apparently  stalked. 

The  dry  berries  are  spherical,  wrinkled,  of  a  brown  colour, 
and  are  easily  distinguished  from  black  pepper  by  the  pedicel 
at  their  base ;  beneath  the  pericarp  is  a  nut  which  contains  the 
seed.  The  albumen  is  white  and  oily.  As  the  fruit  is  gathered 
when  immature,  the  drug  usually  consists  of  little  else  than  the 
pericarp.  The  mature  fruit  which  is  sometimes  met  with  in 
the  Indian  Bazars  should  be  rejected. 

Microscopic  structure. — The  pericarp  consists  of  an  epidermis, 
beneath  which  is  an  interrupted  row  of  small  thick- walled  cells. 
Within  this  the  parenchyme  is  composed  of  cells  containing 
starch  and  oil ;  in  the  latter,  bundles  of  needle-shaped  crystals 
of  cubebin  may  be  observed ;  lastly,  the  innermost  layer  of  the 
pericarp  is  formed  by  several  rows  of  tangentially  extended 
cells  containing  essential  oil.  The  nut  is  yellow  and  brittle. 
The  seed  when  present  is  seen  to  contain  crystals  of  cubebin. 

C/iemical  composition, — The  most  obvious  constituent  of  cubebs 
is  the  volatile  oil,  the  proportion  of  which  yielded  by  the  drug 
varies  from  4  to  13  per  cent.  The  oil,  when  freshly  distilled,  is 
slightly  greenish,  but  becomes  colourless  on  rectification.  It 
has  the  odour  of  cubebs,  and  a  warm  aromatic  comphoraceous 
taste.  Its  density  varies  between  920  and  936  at  15^  C.  The 
causes  of  the  great  variation  in  the  yield  of  oil  may  be  found  in 
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the  constitntion  of  the  drug  itself,  as  well  as  in  the  alterability 
of  the  oil,  and  the  fact  that  its  prevailing  constituents  do 
not  begin  to  boil  below  26  i^  0.  Cubeb  oil  was  shown  by 
Oglialoro  to  be  a  mixture  of  a  turpene  boiling  at  168^  to 
1 63^,  which  is  present  to  a  very  small  amount,  and  two  oils 
of  the  formula  0"H",  boiUng  at  262^  to  205°  C.  One  of 
the  latter  deviates  the  plane  of  polarization  strongly  to  the 
left,  and  yields  a  crystalline  compound,  C^*H'°C1',  melting 
at  118^0.  The  other  hydrocarbon  is  less  lacvogyrate,  and 
does  not  combine  with  HCl.  [Dent,  Ckein.  Ocs.  Uer.,  viii., 
1-357.)  Cubeb  oil  mixes  with  glacial  acetic  acid  in  all  propor- 
tions; iodine  gives  a  violet  coloration  without  perceptible 
reaction  ;  with  nitric  acid  it  becomes  opaque,  and  on  heating  a 
pale  red  tint  is  afforded,  {Brannt,)  One  part  of  oil,  diluted 
with  about  20  parts  of  bisulphide  of  carbon,  assumes  at  first  a 
greenish,  and  afterwards  a  blue  coloration,  if  one  drop  of  a 
mixture  of  equal  weights  of  concentrated  sulphuric  and  nitric 
acids  is  shaken  with  the  solution.  The  oil  distilled  from  old 
cubebs,  on  cooling  after  a  time,  is  stated  to  deposit  large,  trans- 
parent, inodorous  octohedraof  camphor  q/cwiefis,  0**^11*'' +  20IP, 
belonging  to  the  rhombic  system,  which  melt  at  65°,  and 
sublime  at  I4b°.  But  the  authors  of  Phdnnacographia  failed 
to  obtain  crystals  after  keeping  the  oil  of  fresh  cubebs  for  two 
years  in  contact  with  water,  to  which  a  little  nitric  acid  had 
been  added. 

Another  constituent  of  cubebs  is  Cuhebin,  crystals  of  which 
may  sometimes  be  seen  in  the  pericarp  even  with  a  common  lens. 
It  was  discovered  by  Soubeiran  and  Capitaine  in  1 839  ;  it  is  an 
inodorous  substance,  crystallizing  in  small  needles  or  scales, 
melting  at  125*^,  having  a  bitter  taste  in  alcoholic  solution.  It 
dissolves  freely  in  boiling  alcohol,  but  is  mostly  deposited  upon 
coolinc*";  it  requires  30  parts  of  cold  ether  for  solution,  and  is  also 
abundantly  soluble  in  chloroform.  Fliickiger  and  Hanbury 
found  this  solution  to  be  slightly  laevogyre,  and  to  turn  red  on 
addition  of  concentrated  sulphuric  acid.  If  the  solution  of 
cubebin  in  chloroform  is  shaken  with  phosphoric  anhydride, 
it  turns   blue,   and   gradually   becomes   red   on  absorption  of 
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moiBtare.  Cubebin  is  nearly  insoluble  in  cold^  but  slightly 
soluble  in  hot  water.  Bematzik  (1866)  obtained  from  cubebs 
040  per  cent,  of  cubebin,  Schmidt  (1870)  2*5  per  cent.  The 
crystals,  which  are  deposited  in  an  alcoholic  or  ethereal  extract 
of  cubebs,  consist  of  impure  cubebin.  Cubebin  is  devoid  of 
any  remarkable  therapeutic  action ;  its  composition,  according  to 
Weidel  (1877),  answers  to  the  formula  C'^H^^O' ;  by  melting  it 
with  caustic  potash^  it  is  resolved  into  acetic  and  protocatechuic 
acids. 

The  resin  extracted  from  cubebs  consists  of  an  indifferent 
portion  nearly  3  per  cent.,  and  of  Cuhehic  Acid,  amounting  to 
about  1  per  cent,  of  the  drug.  Both  are  amoi-phous,  according 
to  Schmidt,  like  the  salts  of  cubebic  acid.  Bematzik,  however, 
found  some,  as  the  barium  salt,  to  be  crystallizable.  Schulze 
(1873)  prepared  cubebic  acid  from  the  crystallized  sodium-salt, 
but  was  unable  to  obtain  it  crystalline.  The  resins,  the 
indifferent  as  well  as  the  acid,  possess  the  therapeutic 
properties  of  the  drug.  Schmidt  further  pointed  out  the 
presence  in  cubebs  of  gum  (8  per  cent.),  fatty  oil,  and  malates 
of  magnesium  and  calcium.  The  yield  of  ash,  according  to 
Warnecke,  is  5*45  per  cent. 

Comtmrce. — Bombay  is  supplied  with  the  drug  from  Singa- 
pore. There  is  a  good  demand  for  it,  and  the  consumption  in 
native  practice  appears  to  be  increasing.  Value— Formerly 
cubebs  was  obtainable  in  the  Indian  markets  at  from  4  to  5 
annas  per  lb.,  but  for  the  last  eight  years  the  price  has  been 
seldom  less  than  Be.  ]  per  lb. 

PIPER  BETLE,  Linn. 

Fig. — Wight  /c,  U  2926  ;  Miq,  III.  Pip,,   i.  39;  Bot.  Mag., 

L^lZ2;Rhe€d€,  Sort.  Mai.  tii.,  t.  15.     Betle  Pepper  (-Ew<7.), 
Poivrier  de  Betel  (Fr.). 

Hab. — Cultivated  in  the  hotter  parts  of  India,  Ceylon,  and 
Malay  Islands.    The  leaves. 

Vernacular. — ^Pan  (Hind.,  Beng.,  Gm.,  il/ar.),  Vettilai(Taw.), 
Naga-valU  (Tel),  Vctrila  (Mai.),  Viledele  {Can.). 


184  PIPERACEM 

History,  Uses,  &C. — According  to  the  Hitopadesa,  the 
Betle-leaf  (tambula)  has  thirteen  properties  (Tambdlasya  trayo- 
dasha  gunah  svarge'pi  te  durlabhah).     It  is  sour^  bitter,  heating, 
sweet,  salt,  astringent ;  it  expels  flatulence ,  (yataghna),  phlegm 
(kaphan^sana),   worms    (krimihara) ;  it   removes  bad  odours; 
beautifies  the  mouth,  cleans  it,  and  excites  voluptuous  sensations. 
According  to   Hindu   tradition,   the  plant    \N5ga-valli)    was 
brought  from  heaven  by  Arjuna,  who  stole  a  branch  of  it,  which 
he  planted  on  his  return  to  earth.    The  leaves  with  Betle-nut  and 
spices  form  the  tira,  or  pan'Supdri,  so  much  used  by  the  natives  of 
India  as  a  token  of  civility  or  affection.  It  is  also  given  in  confirm- 
ation of  a  pledge,  promise,  or  betrothal,  and,  among  the  Rajpoots, 
is  sometimes  exchanged  as  a  challenge ;  thus  the  expression  bira 
uthafia  signifies  "  to  take  up  the  gauntlet,  '*  or  take  upon  one- 
self any  enterprise ;  Wra  dalna,  "to  propose  a  premium"  for 
the  performance  of  a  task :  the  phrase  originated  in  a  custom 
that  prevailed  of  throwing  a  bii'a  into  the  midst  of  an  assembly, 
in  token  of  an  invitation  to  undertake  some  difficult  affair ;  for 
instance,  in  the  first  story  of  the  *'Vetalapanchavinshati,"  the 
king,  when  he  sends  the  courtesan  to  seduce  the  penitent  who 
was  suspended  from  a  tree,  nourishing  himself  with  a  smoke, 
gives  her  a  Wra,     BtVa  rfewflt' signifies  "to  dismiss"  either  in  a 
courteous  sense  or  otherwise.     A  hira  is  sometimes  the  cover 
of  a  bribe,  and  a  bira  of  seven  leaves  (sat  pan  ha  bira)  is  sent 
by  the  father  of  the  bride  to  the  bridegroom  as  a  sign  of 
betrothal.     At  marriages  the  bride  or  bridegroom  places  a  viri  or 
cigarette-shaped  vira  between  the  teeth,  for  the  other  party  to 
partake  of  by  biting  off  the  projecting  half ;  one  of  the  tricks 
played  on  such  occasions  is  to  conceal  a  small  piece  of  stick  in 
this  vin,  so  that  the  biting  it  in  two  is  not  an  easy  matter. 

The  betle-leaf  was  probably  the  Malabathron  or  Indian  leaf 
of  the  Greeks,  sometimes  called  simply  "leaf"  (i^vXk6v\  and  sold 
in  rolls  in  a  dried  state.  Dioscorides  speaks  of  its  being  thread- 
ed on  strings  to  dry,  a  practice  which,  before  the  introduction 
of  steam  carriage  by  sea,  was  common  in  Bombay  among  the 
Indian  traders  who  sent  the  leaves  to  their  friends  at  foreign 
ports.    The  passage  in  Dioscorides  cV  ra>  f*cXaWfctV  re  ^pavfrrov  Koi 
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6X<$icXi2poir  is  probably  corrupt,  and  should  be  as  suggested  by  his 
commeiitator,  M.  Vergilius,  f^  t»  iiaX<iKi(fiv  t*  AOpawn-ov  ttai  oXokkiipovy 
a  reading  which  he  found  in  one  manuscript.  As  regards  the 
fabulous  growth  of  Malabathron  as  recorded  by  Dioscorides,  it 
may  possibly  have  originated  from  a  confused  account  of  the 
method  of  ripening  be  tie  leaves  followed  in  some  parts  of  India. 
The  author  of  the  Makhzan  states  that  the  leaves,  which,  when 
plucked,  are  always  green,  are  packed  in  a  large  kind  of  basket 
and  covered  with  rice  or  wheat  straw.  A  hole  is  then  dug  in 
the  ground,  of  the  size  of  the  basket,  and  a  fire  lighted 
in  it  until  the  ground  becomes  warm.  The  fire  is  then  removed, 
and  the  basket  of  leaves  is  placed  in  the  hole  and  covered  with 
stones  or  any  heavy  weight  so  as  to  press  the  leaves  together; 
it  is  kept  in  this  position  for  24  hours,  and  after  removal  the 
basket  is  exposed  to  the  night  dew,  if  it  is  the  hot  season,  or 
kept  in  a  warm  pleuse,  if  it  is  the  cold  season,  until  the  leaves  are 
of  a  pale  yellow  colour  and  become  brittle.  That  Malabathron 
was  not  a  cinnamon  leaf,  is,  we  think,  clear  from  Dioscorides 
in  his  chapter  on  Cassia,  describing  its  leaves  as  like  those  of 
the  pepper  plant,  thus  showing  that  he  was  acquainted  with 
cinnamon  leaves  as  distinct  from  Malabathron. 

Ibn  Sina  describes  Tfimbul  as  cold  and  dry,  astringent  and 
desiccative,  and  notices  its  use  by  the  Hindus.  The  author  of 
the  Makhzan-el-Adicif/a,  who  wrote  in  India,  gives  a  full  account 
of  the  different  varieties  of  Betle-leaf  produced  by  cultivation ; 
of  the  method  of  ripening  the  leaves  for  the  market ;  and  of 
their  properties  and  uses. 

Dutt  (Hind.  Mat  Med.,  p.  244)  has  the  following  concise 
account  of  their  uses: — "The  leaves  of  this  creeper  are,  as  is 
well  known,  masticated  by  the  natives  of  India.  The  poorer 
classes  make  their  packet  of  betle  with  the  addition  of  lime, 
catechu^  and  betle-nuts.  The  rich  add  cardamoms,  nutmegs, 
cloves,  camphor,  and  other  aromatics;  betle-leaf  thus  chewed 
acts  as  a  gentle  stimulant  and  exhilarant.  Those  aceustomed  to 
its  use  feel  a  sense  of  langour  when  deprived  of  it.  The  ancient 
Hindu  writers  recommend  that  betle-leaf  should  be  taken  early 
in  the  morning,  after  meals  and  at  bed-time.    According  to 
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Susruta,  it  is  aromatic,  carminative,  stimulant,  and  astringent. 
It  sweetens  the  breath,  improves  the  voice,  and  removes  all 
foulness  from  the  mouth.  According  to  other  writers  it  acts 
as  an  aphrodisiac.  Medicinally  it  is  said  to  be  useful  in  diseases 
supposed  to  be  caused  by  deranged  phlegm,  and  its  juice  is 
much  used  as  an  adjunct  to  pills  administered  in  these  diseases, 
the  pills  being  rubbed  into  an  emulsion  with  the  juice  of  the 
betle-leaf  and  licked  up.  Being  always  at  hand,  Pan  leaves  are 
used  as  a  domestic  remedy  in  various  ways.  The  stalk  of  the 
leaf  smeared  with  oil  is  introduced  into  the  rectum  in  constipa- 
tion and  tympanitis  of  children,  with  the  object  of  inducing  the 
bowels  to  act.  The  leaves  are  applied  to  the  temples  in  headache 
for  relieving  pain,  to  painful  and  swollen  glands  for  promoting 
.  absorption,  and  to  the  mammary  gland  with  the  object  of 
checking  the  secretion  of  milk.  Pan  leaves  are  used  as  a 
ready  dressing  for  foul  ulcers,  which  seem  to  improve  imder 
them." 

The  spittle,  after  chewing  pan  sipdri,  is  red,  and  is  freely 
ejected  by  natives,  preferably  over  recently  white-washed 
walls ;  the  dry  stains  are  often  mistaken  by  the  police  for  blood 
stains,  and  pieces  of  plaster,  leaves,  grass,  &c.,  thus  stained 
have  frequently  been  forwarded  to  the  Chemical  Examiner, 
Bengal,  for  detection  of  blood ! 

Of  late  years  the  medicinal  properties  of  betle  leaves  have 
been  investigated  in  Europe.  Dr.  Kleinstuck  of  Zwatzen,  near 
Jena,  has  found  that  the  essential  oil  is  of  much  use  in  catarrhal 
affections,  inflanmiations  of  the  throat,  larynx  and  bronchi ;  it 
has  an  antiseptic  action.  He  has  also  used  it  in  diphtheria  as  a 
gargle  and  by  inhalation.  The  dose  is  one  drop  in  one  hundred 
grams  of  water.  In  India  the  juice  of  four  leaves  may  be  used 
similarly  diluted. 

Cultivation, — The  betle  garden  {pdn-maia)  is  a  work  of  art. 
The  best  site  is  the  well-drained  alluvial  bank  of  a  river  or  stream. 
The  vine  is  rather  fond  oi  an  iron  soil,  but  lime,  salt,  or  soda  are 
fatal  to  it.  The  well  must  last  throughout  the  year,  be  perfectly 
sweet,  and  not  more  than  forty  feet  deep,  otherwise  the  cost  of 


PIPERAOEM  187 

raising  the  water  eats  up  the  greater  part  of  the  profits.  The 
betle-leaf ,  it  is  said,  cannot  be  grown  from  channel  water,  which 
is  very  cold.  After  the  site  has  been  chosen,  the  next  point  is 
to  fence  it  from  cattle,  thieves,  and  strong  winds.  First  is  an 
outer  line  {ktimpan)  of  substantial  wicker-work,  split  bamboos, 
Zizyphus  twigs>  or  other  pliable  material.  Inside  of  this  fence 
is  a  thick  milk-bush  hedge.*  Then  comes  a  belt  of  the  large 
castor  plant,  and  last  of  all,  a  row  of  plantains..  The  garden  is 
laid  out  in  an  invarying  pattern.  The-  whole,  crosed  by  water 
channels  and  roads,  forms  beds  af  different  shapes  and  sizes. 
Each  bed,  known  by  a  pstrticular  name,  such  as  the  eheritang, 
the  hertangy  and  the  vaftiy  is  stocked  with  a  certain  number  of 
vines,  so  that  the  outturn  and  other  particulars  of  a  garden  can 
be  calculated  with  great  nicety.  After  the  ground  has  been 
laid  out  and  properly  levelled,  tree  seeds  are  sown  for  the  vines 
to  train  on.  Bound  the  edge  of  each  bed  is  a  line  of  shevri^Ses^ 
hania  (egt/ptiaca)  ^  and  in  the  centre  from  two  to  three  feet  apart, 
the  seeds  oihadga  {Sesbania  grandiftora)  BJii  pangdra  {Ergthnna 
ifidiea),  and  from  four  to  six  feet  apart,  ^ngle  seeds  of  the  nimb 
(Melia  Azadiraehta) ,  are  planted.  In  addition  to  these,  thepopai 
(Oarka  Papaya) ,  singly,  and  plantains  in  pairs  are  dotted  about, 
according  to  the  amount  of  shade  required.  These  seeds  are 
sown  in  the  first  week  in  June  (mriga  nakshatra),  and  after 
that,  hand-weeding  and  watering  every  eight  days  is  all  that  is 
wanted  up  to  the  end  of  December  (piishga  nakshatm)^  when 
the  nurse-trees  are  eighteen  inches  to  two  feet  high,  or  large 
enough  for  planting  the  vines.  From  the  tops  of  the  best  ripened 
shoots,  in  the  old  plantations,  seven-inch  cuttings  are  taken. 
They  are  first  made  into  small  bundles,  wrapped  in  plantain 
leaves,  soaked  in  the  water  they  have  been  accustomed  to, 
carried  to  the  new  plantation,  soaked  in  the  new  water,  and  all  but 
the  tips  buried  in  the  ground.  For  some  time  water  is  given 
daily ;  later  on  once  in  two  days ;  and  afterwards,  except  during 
the  hot  months  when  it  is  given  every  other  day,  once  in  six 
days.  From  each  unburied  tip  a  shoot  springs.  When  they 
are  a  few  inches  long,  the  shoots  are  led  up  the  stems  of  the 
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nurse-trees,  and  lightly  tied  with  strips  of  a  dried  sedge 
(path)y  so  elastic  that,  without  untj'ing  it,  the  pressure  of 
the  growing  vine  keeps  it  loose.  When  the  vine  has  grown 
to  the  {H*oper  height,  it  is  turned  back  and  trained  down 
until  it  reaches  the  ground^  where  it  i»  layered  in  the  earth 
and  again  turned  up.  ThiA  is  repeated  until  the  tree-stem  is 
fully  clothed  with  vines,  when  the  whole  is  firmly  tied  with  the 
dried  reeds  of  the  latala*  grasa  After  this  the  management  of 
the  plantation  closely  resembles  the  cultivation  of  the  grape  vine 
in  Southern  Europe.  Leaf -picking  may  be  begun  eighteen 
months  after  planting,  but  in  the  best  gardens  it  is  put  off  till 
the  end  of  the  second  year.  The  leaves  may  be  gathered  green 
and  ripened  artificially,  or  they  may  be  left  to  ripen  on  the 
vine,  though  this  reduces  their  value.  The  leaf -picker  uses  both 
hands,  the  thumbs  sheathed  in  sharp-edged  thimble-like  plates, 
which  nip  the  leaves  clean  off  without  wrenching  the  plant. 
The  vine-i?rower  is  either  himself  a  leaf-dealer,  or  he  sells  his 
crop  in  bulk  to  a  leaf -dealer.  Their  table  of  measures  is:  400 
leaves  make  a  k(vvU\  44  kaolis  a  kitrtan;  and  four  kurtam  or 
70,400  leaves  an  qjhe.  In  retail  the  leaves  are  sold  at  from 
1 — 2  annas  the  hundred.     {Khandesh  Gazetteer y  p.  174.) 

Description. — The  leaves  are  about  five  inches  long^ 
broadly  ovate,  acuminate,  obliquely  cordate  at  the  base,  5  to  7 
nerved;  coriaceous,  and  glossy  on  the  upper  surface  :  they  have 
a  burning,  aromatic  and  bitter  taste. 

CJiemcal  composition, — D.  S.  Kemp  of  Bcmibay  (1885),  by 
distilling  the  fresh  leaves  with  water,  obtained  two  pale  yellow 
essiaitial  oils,  one  heavy  and  the  other  light,  both  having  the 
peculiar  odour  of  the  leaf,  but  the  light  oil  being  more  aromatic* 
These  oils  oxidised  rapidly,  losing  their  characteristic  ethereal 
odour.  The  heavy  oil  was  freely  soluble  in  alcohol  and  ether, 
sparingly  so  in  chloroform.  It  had  a  specific  gravity  of  1'046 
at  84°  F.,  and  was  slightly  Isevogyre,  (a)  j= — "54  for  a  column 
100  mm.  long.     Prof.  J.  F.  Eijkman's  results  with  oil  of  betle> 

*  Scirpiu  svibulctttMs,  Yah].,  and  Cyperus  pertenuis,  Roxb.,  are  both  known 
by  thin  name. 
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distilled  by  himself  from  fresh  leayes^  which  had  been  in  part 
reported  in  1888,  have  been  commnnicated  to  the  German 
Chemical  Society  ( Berichte,  1889,  pp.  2736-2754).  The  oil  was 
pale  greenish-yellow,  became  golden-yellow  and  brown  on 
exposure,  was  slightly  laevogyre,  and  had  the  sp,  gr.  0*969  at 
16®  C.  Caustic  potash  removed  from  the  oil  chavicoly  a  phenol  ol 
sp.  gr.  1-030  at  15^.,  boiling  between  236®  and  238®  C,  and 
having  a  peculiar  odour,  somewhat  resembling  that  of  creasote  ; 
its  composition  is  C^H*°0  ;  its  aqueous  solution  is  coloured 
blue  by  ferric  chloride,  the  colour  disappearing  on  the  addition 
of    alcohol ;    its  constitution    is    expressed  by    the    formtila 

^  ^  ^\Cm^  (3). 

The  crude  chavicol  seems  to  contain  a  small  quantity  of 
a  phenol  of  somewhat  higher  boiling  point,  and  in  alcoholic 
solution  becoming  blue  with  ferric  chloride,  Betle  oil, 
freed  from  phenol,  did  not  yield,  on  fractional  distillation, 
a  pure  compound  in  sufficient  quantity  for  examination.  The 
fraction  between  173®  and  176®  contained  several  terpenes,  but 
no  pinene,  and  had  a  very  agreeable  lemon-like  odour,  while 
a  mint-like  odour  was  observed  in  the  fraction  between  190^ 
and  220®.  From  the  higher  boiling  fraction  a  hydrocarbon, 
sesquiterpene,  was  obtained,  having  a  slight  odour,  boiling  at 
260®  C,  and  in  acetic  solution  acquiring  a  deep  indigo-blue 
colour  with  bromine.  Eijkman  calls  attention  to  the  betle  oil ' 
obtained  by  Schimmel  &  Co.  from  dried  leaves,  and  shows  that 
the  oil  did  not  contain  the  above  compoimds  to  which  the  fresh 
leaves  owe  their  characteristic  odour,  and  which  must  have  been 
dissipated  by  drying,  or  oxidised  by  exposure,  or  lost  by 
remaining  dissolved  in  the  water ;  the  use  of  steam  under  pres^ 
sure  may  have  volatilized  more  of  the  high-boiling  phenol  than 
is  obtainable  by  ordinary  distillation. 

The  oil  distilled  from  the  dry  leaves  by  Messrs.  Schimmel 
&  Co.  was  a  slightly  brown-coloured  liquid,  sp.  gr.  1024  at  15®C. 
It  consisted  up  to  about  f  or  |  of  a  phenol,  the  boiling 
point  of  which  in  partial  vacuum,  imder  a  pressure  of  12  mm., 
lay  at  131®— 132®  C. ;  under  ordinary  atmospheric  pressure  it 
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underwent  decomposition  on  boiKng.  The  sp.  gr.  of  the  phenol 
was  1*067  at  15®  C.  Examination  of  the  oxidation  products, 
acetyl  compound  and  methyl  ether,  showed  that  this  compound 
was  not  eugenol,  but  an  isomer,  the  composition  of  the  new 
compound  (iso-eugenol)  and  of  eugenol  being  represented  as 
follows : — 

Iso-eugenoL  Eugenol. 

rC*  H*   (1)  (C*H'   (1) 

Cr  H'  <}  OH       (3)  C^  H'  {  OCH    (3) 

Log  h'  (4)  ( OH     (4) 

The  second  constituent  of  the  oil  boiled  practically  between 
250*^  and  275°  C,  had  a  very  agreeable  tea-like  odour,  and 
consisted  for  the  greater  part  of  a  sesquiterpene  C"  H'*, 
cubebene,  which  is  characterized  by  its  dihydrochlorate  melting 
at  117"^— 118°C.     {Berichte  von  Schimmel  ^  Oo.y  1887.) 

At  the  Narturforscher  Meeting  in  1888,  Professor  Eijkman 
reported  that  among  the  constituents  of  the  essential  oil  distilled 
from  fresh  betle  leaves,  he  had  found  a  characteristic  compound, 
having  the  odour  of  the  leaves  and  the  constitution  of  paralJyl- 
phenol,  which  he  designated  ''chavicoiy  About  the  same  time 
Messrs.  Schimmel  announced  that  the  phenol  present  in  the 
higher-boiling  factions  of  the  oil  distilled  from  air-dried  betle 
leaves  corresponded  completely  with  eugenol,  though  sub- 
sequently they  made  the  modified  statement  that  the  phenol  obtain- 
ed by  them  was  not  eugenol,  but  an  isomer  {Pkarm.  Journ.  [3], 
xix.,  803.)  With  a  view  to  clearing  up  the  apparent  contra- 
diction, Prof.  Eijkman  has  re-examined  the  oil  distilled  by 
himself  from  the  fresh  leaves,  and  some  distilled  from  dry  leaves 
by  Messrs.  Schimmel,  with  the  result  of  confirming  the  presence 
in  the  former  of  chavicol,  boiling  at  236°  to  238°  C,  and  in  the 
latter  of  the  isomer  of  eugenol,  boiling  at  254°  to  255°,  which 
proved  to  be  orthomethoxychavicol  {Berichte,  xxii.,  2735). 
It  would  seem  probable,  therefore,  that  both  phenols  occur  in  the 
leaves,  and  that  chavicol  being  the  more  volatile,  had  practically 
disappeared  from  the  dried  leaves,  while  the  method  of  distilla- 
tion adopted  by  Messrs.  Schimmel  favoured  the  more  complete 
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removal  of  the  higher-boiling  compound.  Some  experiments 
made  with  chavicol  are  said  to  have  shown  it  to  be  a  powerful 
antiseptic,  it  being  five  times  stronger  as  a  bacteriacide  than 
carbolic  acid,  and  twice  as  strong  as  eugenol.  {Pharm.  Jaurn,, 
Nov.  30th,  1889.) 

A  sample  of  oil  distilled  from  fresh  betel  leaves  in  Manila, 
at  the  request  of  Messrs.  Schimmel,  is  described  as  of  a  golden 
yellow  colour,  possessing  a  pronounced  odour  of  betelphenol 
and  having  a  specific  gravity  of  1*044  at  15^  C.  The  phenol 
was  separated  from  the  oil  by  the  method  of  Bertram  and 
Gildemeister,  and  during  the  purification  by  distillation  at  a 
pressure  of  11  mm,  it  passed  over  quite  regularly  between  128® 
and  129°,  a  behaviour  that  pointed  to  a  homogeneous  body. 
By  treatment  of  the  phenol  with  benzoyl  chloride  a  benzoyl 
compound  was  obtained  that  crystallized  in  scales  and  melted 
at  50'^.  It  was  evident  that  this  was  not  a  mixture  of  benzoyl 
compounds,  as  the  portion  that  crystallized  first  had  the  same 
melting-point  as  that  which  crystallized  last ;  it  followed, 
therefore,  that  it  represented  no  other  phenol  than  betelphenol. 
Other  constituents  occur  in  this  oil  only  in  a  small  quantity, 
and  of  these,  to  judge  from  the  boiling  point,  terpenes  form 
only  a  small  fraction.  The  results  of  the  examination  of  betel 
oil  up  to  the  present  time  may  therefore  be  summed  up  as 
follows : — 

(1)  Oil  distilled  from  fresh  leaves  from  Java  (Eijkman), 
contained  besides  terpenes  and  other  bodies,  chavicol  and 
betelphenol. 

(2)  Oil  from  dried  Siam  leaves  consisted  of  sesquiterpene  and 
betelphenol. 

(3)  Oil  distilled  from  fresh  leaves  (Java)  contained  terpenes, 
betelphenol  and  a  small  quantity  of  another  phenol  (probably 
chavicol),  the  nature  of  which  could  not  be  determined,  from 
want  of  material  (melting  point  of  the  benzoyl  compound 
72^-73°). 

(4)  Oil  from  fresh  leaves  distilled  in  Manila  contained  no 
other  phenol  than  betelphenol. 
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Betelphenol  was  contained  in  all  the  oils,  whetKer  derived 
from  Java,  Siam  or  Manila,  or  from  fresh  or  dry  leaves ;  it 
would  therefore  appear  to  be  a  characteristic  constituent  of 
betle  oil.     (Beriehte  v.  dchimmel  ^  Co.,  Oct.  1891.) 


MYEISTICE^. 

MYRISTICA  FRAGRANS,  Houtt. 

Fig.— BentL  and  Trim.,  t.  218  ;  Rekhb.  Ic.Exot,  t.  276-277; 
Nee8y  PL  Med,^  t,  133;  RumpL  Herb.  Afnb.,  it,,  t,  4.  Nutmeg 
{Eng.),  Muscade  (Fr.),  Mace  (Eng.),  Macis  [Fr.). 

Hab. — Moluccas.  Cultivated  in  Penang,  Malay  Island, 
and  Zanzibar.     The  seeds  and  arillus. 

Vernacular. — Nutmegs — Jaiphal  [Hind.,  Beng,,  Ouz.,  Mar.), 
Jadikai  (Taw.),  Jaji-kaya(re/.),  Jdjikayi  (Oaw.),  Jatikka(Jfflri. ). 
Mace  — Javitri,  Jdpatri  ( Hind, ) ,  Jddipattiri  ( Tarn. ),  Japatri  ( Can,, 
TeL),  Jitipattiri  {Mai.),  Jotri  (Beng.)t  Jayapatri  {Mar,),  Ja- 
vantari,  Japatri  {Ouz.). 

History,  Uses,  &C. — Natmegs,   in  Sanskrit  J^ti  and 

Jatiphala,  are  mentioned  by  Susruta,  and  in  the  Nighantas  bear 
various  synonyms,  such  as  Jdti-kosha,  Jati-sara,  Shdluka,  and 
Maj  ja-sara  ;  they  are  considered  to  be  hot,  digestive,  carminative, 
expectorant  and  anthelmintic.  Mace  is  called  Jdti-pattri,  and  is 
said  to  have  similar  properties.  Both  of  these  spices  probably 
became  known  in  India  through  the  Hindu  colonists  in  Java  and 
the  Eastern  Islands.  From  India  they  would  appear  to  have 
reached  Persia  and  Eastern  Europe.  The  authors  of  the 
Pharmacographia  remark  that  nutmegs  were  probably  known  at 
Constantinople  about  the  year  640.  The  Arabs  evidently 
first  became  acquainted  with  nutmegs  through  the  Persians, 
as  their  name  Jouz-bawwa  is  a  corruption  of  the  Persian 
Gauz-i-buya,  "  fragrant  nut.^'  Masudi,  who  travelled  in  the 
East  in  A.D.  916—920,  discovered  that  they  were   obtained 
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from  the  Zerbad  Islands.  Thn  Sina  describes  botb  nutmegs 
and  mace  (Baabaseh).  Edrisi,  who  wrote  in  the  middle  of  the 
12th  century,  mentions  both  nutmegs  and  mace  (Basbiseh) 
as  articles  of  import  into  Aden«  By  the  end  of  the  1 2th 
century  both  of  these  spiceis  were  well  known  in  Continental 
Europe, 

Mir  MubuYnmad  Husain  says  tihat  the  Dutch  keep  the  trade 
in  their  own  hands,  but  that  he  has  heawl  that  the  tree  is  now 
cultivated  in  Sounda  in  Southern  India.  Whether  he  was  rightly 
informed  with  regard  to  Sounda,  we  are  unable  to  say.  But 
that  his  information  was  substantially  correct,  there  can  be  no 
doubt,  as  Ainslie  tells  us  that  in  his  time  the  true  nutmeg  tree 
was  growing  in  the  Tinnevelly  District,  and  produced  pretty 
good  fruit.  The  tree  has  also  been  introduced  into  Ceylon  and 
Zanzibar,  and  appears  to  flourish  in  the  warm  moist  climates  of 
those  islands. 

Mahometan  doctors  describe  nutmegs  and  mace  as  stimulating, 
narcotic,  digestive,  tonic,  and  aphrodisiac,  useful  in  choleraic 
diarrhoea,  especially  when  roasted;  also  in  obstructions  of  the 
liver  and  spleen.  A  paste  made  with  nutmegs  is  used  as  an 
external  application  in  nervous  headache,  palsy,  &c. ;  applied  round 
the  eyes  it  is  thought  to  strengthen  the  sight.  The  expressed 
oil  of  nutmegs  is  imported  into  India  from  Banda,  and  is  known 
as  Jawitri-ka-tel  (oil  of  mace).  It  was  formerly  exclusively 
brought  into  European  commerce  vid  Holland,  in  oblong  cakes 
having  nearly  the  form  of  common  bricks,  but  somewhat 
smaller,  and  packed  in  monocotyledonous  leaves,  commonly 
called  "  flag  leaves."  At  the  present  time  much  of  the  oil  is 
manufactured  in  Europe,  and  put  up  in  the  same  shape,  but 
packed  in  paper.  When  discoloured  and  hardened  by  age,  the 
oil  is  called  **  Banda  soap  J*  Oil  of  mace  is  manufactured  by 
exposing  imperfect  and  broken  nutmegs,  reduced  to  a  paste 
and  enclosed  in  a  bag,  to  steam,  and  then  pressing  the  bag 
between  heated  iron  plates*  The  yield  is  about  20  to  23  per 
cent.  (Brannt)  The  bark  of  the  tree  is  astringent.  (Pereira, 
Mat.  Med.,  ii.,  p.  475.)  We  have  found  nutmegs  and  their 
1II.-25 
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essential  oil  a  valuable  adjunct  to  other  drugs  in  the  treatment 
of  diarrhoea  and  dysentery ;  they  appear  to  relieve  the  pain. 

Description. — The  following  excellent  description  of  the 
natmeg  fruit  is  taken  from  the  Pharmacographia  : — "  The  fruit 
of  Myiistica  fragram  is  a  pendulous,  globose  drupe,  about 
2  inches  in  diameter,  and  not  imlike  a  small  round  pear.  It  is 
marked  by  a  furrow  which  passes  round  it,  and  by  which  at 
maturity  its  thick  fleshy  pericarp  splits  into  two  pieces,  exhi- 
biting in  its  interior  a  single  seed,  enveloped  in  a  fleshy  folia- 
ceous  mantle  or  arillus,  of  fine  crimson  hue,  which  is  mace. 
The  dark-brown,  shining  ovate  seed  is  marked  with  impressions 
corresponding  to  the  lobes  of  the  arillus;  and  on  one  side,  which 
is  of  paler  hue  and  slightly  flattened,  a  line  indicating  the 
raphe  may  be  observed. 

The  bony  testa  does  not  find  its  way  into  European  commerce, 
the  so-called  nutmeg  being  merely  the  kernel  or  nucleus  of  the 
seed.      Nutmegs  exhibit  nearly  the  form  of  their  outer  shell, 
with  a  corresponding  diminution  in  size.     The  London'  dealers 
esteem  them  in  proportion  to  their  size,  the  largest,  which  are 
about  one  inch  long  by  y^^  of  an  inch  broad,  and  four  of  which 
will  weigh  an  ounce,  fetching  the  highest  price.     If  not  dressed 
with  Ume,  they  are  of  a  greyish-brown,  smooth  yet  coarsely  fur- 
rowed and  veined  longitudinally,  marked  on  the  flatter  side 
with  a  shallow  groove.     A  transverse  section  shows  that  the 
inner  seed  coat  (endopleura)  penetrates  into  the  albimien  in 
long,  narrow  brown  strips,  reaching  the  centre  of   the  seed, 
thereby  imparting  the  peculiar  marbled  appearance,  familiar  in 
a  cut  nutmeg.     At  the  base  of  the  albumen,  and  close  to  the 
hilum,  is  the  embryo,  formed  of  a  short  radicle  with  cup-shaped 
cotyledons,   whose  slit  and  curled  edges  penetrate  into  the 
albumen.     The  tissue  of  the  seed  can  be  cut  with  equal  facility 
in  any  direction.    It  is  extremely  oily,  and  has  a  delicious 
aromatic  fragrance,  with  a  spicy  rather  acrid  taste."    The 
expressed  oil  of  nutmeg  is  of  the  consistence  of  tallow,  but 
more  friable,  orange-coloured,  and  of  a  fragrant,  spicy  taste 
and  odour.     It  has  a  3p,  gr.  of  '990  {Brannt). 
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Microscopic  structure. — The  brown  covering  of  the  nutmeg  is 
formed  by  the  endopleura,  which  also  dips  in  and  forms  numer- 
ous processes  which  divide  the  albumen  in  every  direction ;  it 
is  composed  of  soft-walled  brown  cells,  which  on  the  external 
surface  are  small  and  flat,  but  much  larger  in  the  processes 
already  mentioned.  The  cell-structure  of  the  albumen  is  load- 
ed with  starch  and  fatty  matter,  some  of  which  is  crystalline. 

Herr  A,  Tschirch  states  that  the  aril  of  Myrutica  fragram 
furnishes  a  good  illustration  of  the  presence  of  amylodextrin  as 
a  normal  cell-content  in  the  place  of  starch.  It  is  distinguish- 
ed from  true  starch  by  being  stained  reddish-brown  instead  of 
blue  by  an  aqueous  solution  of  iodine.  The  grains  of  amylo- 
dextrin are  from  2  to  10  /a  in  diameter,  and  do  not  appear  to 
contain  even  a  nucleus  of  starch.  They  have  usually  some- 
what the  form  of  a  rod,  and  are  often  curved  or  coiled ;  less 
often  they  are  roundish  or  disc-shaped ;  they  do  not  usually 
exhibit  any  evident  stratification. 

Chemical  composition, — ^Nutmegs  contain  from  2  to  8  per 
cent,  of  volatile  oil,  25  to  30  per  cent,  of  fat,  starch,  protein 
compounds,  &c.  The  most  volatile  portion  of  the  oil,  after  treat- 
ment with  sodium,  was  found,  hy  Cloez,  to  be  a  leBvogyre  hy- 
drocarbon, C^°H^®,  having  the  odour  of  the  nut,  and  boiling  at 
165®  C,  It  is  the  myristicene  of  Gladstone,  who  named  the  oxy- 
genated portion  myristicol^  C*^^*0  ;  this  is  dextrogyre,  boils  at 
224®  C,  and  does  not,  like  menthol  and  carvol,  yield  a  crystalline 
compound  with  H^Sw  The  nutmeg  camphor  of  John,  or  myristicin 
of  Ghnelin,  which  separates  sometimes  on  standing,  was  ascer- 
tained by  Fliidciger  to  be  myristic  acid.  From  the  expressed 
oil  of  nutmeg  or  nutmeg  butter,  cold  alcohol  dissolves  about 
6  per  cent,  of  volatile  oil  and  24  per  cent,  of  fat,  accompanied 
by  brown-yellow  resinous  matter,  which  has  not  been  further 
examined.  The  remaining  pulverulent  white  fat  is  mytnstm, 
e*H«(C**H"0')  •,  which  crystallizes  from  hot  alcohol  or  ether 
and  fuses  at  31°C.  Heintz  found  the  melting-point  of 
myristic  acid  to  be  53*8®C.  Schmidt  and  fioemer  found  3  to  4 
per  cent,  of  free  myristic  acid,  with  a  little  stearic  acid. 
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The  most  important  (xmstitnent  ol  maoe  is  the  volatile  oil 

which  is  present  to  the  amount  of  about  8  per  cent.,  but 

oocaeionallj    as  much  as  17    per    cent,    may     be    obtained. 

{Phannacoffraphia.)    Sehacht  found  it  to  consist  mainly  of  a 

teipeoe,   C'^H^',   called  macene^  which  yields  a  erystsdlizablo 

compound  with  hydrochloric  acid  gas,  and  appears  to  be  r^ted 

to,  but,  by  Koller,  considered  identical  with,  the  myristksene  of 

oil    of  nutmeg.     The  oxygenated  portion  of  the   volatile  ofl 

is  still  less  known   than  the    terpene.     Henry  found  red  fat 

soluble,  and  yellow  fot  insoluble,  in  aloohcd,  but  the24'5  per  cent. 

residue  obtained  by  Fliickiger  (Phcum^cographia)  with  boiling 

ether  and  drying  at  100^  0.  appeared  to  have  consisted  solely  of 

resin  and  semi-rescnified  volatile  oil.     The  same  author  obtained 

with  alcohol  1  04  per  cent,  ci  uncrystallizable  sugar,  and  with 

hot  water  I^S  per  cent,  of  a  body  which  turned  blue,  and  after 

drying  reddish-violet,  with  iodine,  and  is  probably  intermediate 

between   starch  and  mucilage.     (National  IKsp.}  J.  Semmler 

(Berichtey  23,  1803)  has  iscdated,  by  fractional  distillatzon  from 

mace  or  rather  nutmeg  oil,  a  body  possessing  the  peculiar  odour 

of  mace,  which  he  calls  mip-isticin,  and  which  has  the  oompositioQ 

represented  by  C^'H**0',     The  correctness  of  the  formula  was 

controlled  by  the  preparation  ai  a  bromine  derivative  dihrom- 

myristioin,  CH^*Br»  0%  which  mdts  at  105^  C. 

According  to  Wamecke,  powdered  nutmegs  yidfd  41  "25  per 
cent,  of  fat  when  boiled  for  two  hours  in  a  reflux  condenser 
with  benzol,  and  the  dried  residual  powder  gives  3* 77  per  cent, 
of  ash.  Mace  yields  1*39  per  cent,  of  ash,  and  aft^  removal 
of  30*  13  per  cent,  of  fat,  2*74  per  cent. 

Toxicology. — The  narcotic  effects  of  nutmegs  noticed  by  the 
old  Mahometan  physicians  have  been  confirmed  by  Bontius, 
Bumphius,  Lobel,  Schmid  aud  Oullen,  aud  more  recent  experi? 
ments  upon  man  and  animals  agree  in  showing  that  they 
have  a  narcotic  and  intoxicating  action.  In  a  case  related  by 
Cullen,  two  drachms  of  powdered  nutmegs  produced  drowsiness, 
which  gradually  increased  to  complete  stupor  and  insensibility. 
The  patient  continued  for  several  hours  alternately  delirious 
and  sleeping,  but  ultimately  reciovered. 
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Commerce. — Value,  Re.  1-4-0  to  Re. ,  1-8-0  per  lb.  The  nut- 
megs imported  into  India  run  from  100  to  130  to  the  pound;  the 
larger  seeds  never  make  their  appearance  in  this  market.  In- 
deed the  native  retail  dealers  prefer  small  seeds,  as  they  buy  by 
weight  and  sell  by  number. 

MYRISTICA  MALABARICA,  Lamk. 

Fig.— Bedd.  Fl.  Sylv.,  t.  269 ;  Bhe^de,  Hort.  Mai.  iv.,  t  5. 
Hab. — Concan,  Canara,  N.  Malabar.     The  seed  and  ariUus. 

Vernacular, — Ran-jaiphal,  Rimphal  {Mar,)y  Panam-palka 
{Mai.).     The  Mace — Rdmpatri  {Mar.,  Quz.). 

History,  Uses,  &C. — This  drug  does  not  appear  to  have 
been  known  to  the  older  Hindu  and  Mahometan  medical  writers, 
but  the  following  extract  from  the  Makhzan-el-Admya  seems 
to  apply  to  it.  Speaking  of  true  nutmegs,  the  author  says : — 
'  Latterly  the  English  have  discovered  a  kind  of  nutmeg  in 
Southern  India,  which  is  longer  than  the  true  nutmeg  and 
softer,  but  is  much  inferior  to  it  in  oiliness,  odoup,  and  medicinal 
properties."    {Makhzan,  article  "  Jouz-batcwa.") 

ItistheiVtio?  myristicamas  of  Clusius,  and  the  Panam-paka  of 
Rheede,  who  says  that  the  Turkish  and  Jewish  merchants  use 
the  nutmegs  and  mace  for  adulteration.  Rumphius  (i.,185) 
notices  it  under  the  name  of  Mannetjes'nooten,  and  states  that  it 
is  used  by  the  Javanese  and  Malays  as  a  remedy  for  headache  and 
as  an  aphrodisiac,  and  is  worn  round  the  neck  as  a  protection 
from  boils.  It  is  also  used  by  the  lodians  in  Amboyna,  com- 
bined with  opium  and  roasted  unripe  plantains,  in  dysentery. 

According  to  the  editor  of  the  Pharmacopoeia  o/  India,  the 
seed  is  used  medicinally  in  the  Madras  Presidency;  it  yields, 
when  bruised  and  subjected  to  boiling,  a  considerable  quantity  of 
concrete  oil,  analogous  to  expressed  oil  of  nutmeg,  which  is  said 
to  be  an  efficacious  application  to  indolent  ulcers,  allaying  pain 
and  establishing  healthy  action.  An  ointment  may  be  made  by 
melting  it  with  sweet  oil.  The  seeds  are  used  for  similar  pur- 
poses in  Bombay  in  the  form  of  a  lep,  and  the  oil  is  also  extracted. 
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Becently,  the  arillus^  under  the  name  of  *  Bombay  maee^*  has 
made  its  appearance  in  the  European  markets,  for  the  purpose 
of  adulterating  true  maoe.  (Confer.  A.  Tsehirch  in  Pharmaceut. 
Zeitungy  1881,  No.  74.)    In  Bombay  it  is  used  as  a  spice. 

Description. — 3f.  malubanca  bears  an  oblong,  tawny, 
hairy  fruit,  2^  to  3  inches  long,  with  a  lucumose  arillus,  the 
lobes  of  which  are  twisted  and  folded  into  a  cone  at  the  top, 
and  are  longer  and  thinner  than  those  of  true  mace.  The 
arillus  is  of  a  dark  brownish-red  colour,  and  on  the  inside  has 
adhering  to  it  a  thin  papery  membrance  of  a  light-brown  colour. 
The  shell  is  hard  and  brittle,  and  contains  an  elongated  kernel 
resembling  a  nutmeg,  and  from  1 4  to  2  inches  long ;  when  cut 
in  two  it  is  seen  to  have  the  same  ruminated  structure,  but  the 
odour  is  fruity,  with  hardly  any  aroma.  Similarly,  the  mace 
is  deficient  in  odour  and  flavour. 

Microscopic  structure. — The  epidermal  cells  of  the  arillus  are 
radially  elongated,  narrow,  and  twice  as  high  as  those  of  true 
mace,  which  are  tangentially  elongated ;  their  walls  show  the 
cellulose  reaction  with  iodine  and  sulphuric  acid,  and  with  chlo- 
ride of  zinc  and  iodine  swell  and  turn  faintly  blue.  The  oil 
cells  are  very  numerous,  located  near  the  epidermis  on  both 
sides,  often  close  together  in  groups  of  two  or  three,  oval  in 
shape,  somewhat  radially  elongated,  and  contain  a  dark-yellow, 
usually,  resinified  oil,  frequently  also  a  brownish  resin.  {A. 
Tsehirch.)  The  external  covering  of  the  seed  is  formed  by  the 
compressed  cells  of  the  endopleura,  and  is  thicker  than  that  of 
the  true  nutmeg ;  the  processes  which  penetrate  the  albumen 
are  composed  of  very  large  cells  loaded  with  a  viscid  reddish- 
brown  substance^  which  has  an  astringent  and  somewhat  aoid 
taste.  The  albumen  is  composed  of  large  cells  loaded  with 
starch ;  some  of  the  cells  and  their  contents  are  of  a  reddish- 
brown  colour.    There  is  no  crystalline  fat  visible. 

Toxicology. — ^Rumphius    relates  that  in  1683  a  minister  of 

Amboyna  was  given  by  his  wife  three  roasted  nuts,  in  mistake 

for  nutmegs,  to  cure  a  chronic  diarrhoa ;  in  a  few  hours  he 

.became  giddy,  making  strange  gestures  and  talking  wildly,  nor 
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did  he  get  any  relief  until  he  had  taken  several  cups  of  tea  and 
been  blooded.  He  then  slept  profoundly  and  perspired  very 
freely.  On  waking,  no  bad  effects  remained,  and  the  diarrhcea 
had  ceased.  Bumphius  remarks  that  if  he  had  taken  three  real 
nutmegs,  he  would  have  suffered  much  more. 

Commerce. — Rampatri  is  now  worth  about  Rs.  10  per  maund 
of  37^  lbs. ;  formerly  it  was  much  cheaper.  The  nutmegs  fetch 
Bs.  2  per  maund  of  37^  lbs.  According  to  Dr.  Hefelmann,  the 
adulteration  of  powdered  mace  in  Germany  generally  consists 
in  the  addition  of  Bombay  mace,  or  of  other  vegetable  material 
(leguminous  fruits)  coloured  with  turmeric.  The  presence  of 
the  latter  is  shown  by  the  presence  of  starch  cells  which  are  not 
present  in  mace.  Bombay  mace  may  be  detected  by  boiling  the 
suspected  sample  with  alcohol  and  filtering  through  a  white 
filter ;  in  the  case  of  pure  mace,  tl^  filter  is  stained  a  faint 
yellow,  but  in  the  presence  of  Bombay  mace,  the  filter,  especially 
the  edge,  is  coloured  red.  Another  more  delicate  test  is  to 
add  Goulard's  extract  to  the  alcoholic  filtrate ;  with  pure  mace 
only  a  white  turbidity  is  occasioned,  but  when  Bombay  mace 
is  present,  a  red  turbidity  is  obtained.  The  reaction  given  by 
turmeric  is  similar,  but  it  may  be  distinguished  from  that  of 
Bombay  mace  in  the  following  manner : — A  strip  of  filter 
paper  is  saturated  with  the  alcoholic  solution,  the  excess  of 
fluid  removed,  and  the  strip  drawn  through  a  cold  saturated 
solution  of  boric  acid ;  when  Bombay  mace  is  present,  the  paper 
remains  unchanged,  but  in  the  presence  of  turmeric  it  turns 
orange-brown.  If  a  drop  of  potassium  hydrate  solution  is  now 
placed  on  the  strip  of  paper,  it  causes  a  blue  ring  if  turmeric 
is  present,  and  a  red  ring  if  the  adulterant  is  Bombay  mace.^- 
{Pharm.  Zeit.,  1891,  122.) 

LAURINEJE. 

CINNAMOMUM  CAMPHORA,  ITees. 

Fig. — Bentl.  and  Trim.,  t.  222  ;  Woodv.  Med.  BoU,  U  236 ; 
Nees,  t.  130 ;  Berg,  et  Sch.,  U  10,  c. ;  Wight  /c,  U  1818.  Cam- 
phor  (Eng.),  Camphre  (Fr.). 
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Hab. •— China,  Japan.    Camphor  and  Oil  of  Camphor. 

Vernacular. — Kaffir  {Hind.)^  Karppdram,  Shfidan  (Tam\ 
Karpuram  (r<?/.,  AfrtA),  Karpura(Oa«.;,  Kapfir,  Kdphdr(Be«i;r.), 
Kapdr  {Mar.,  Ouz.}. 

History,  Uses,  &C* — As  has  been  already  mentioned 
(see  article  "  Dryobalanops ''),  Sanskrit  writers,  under  the  name 
of  Karpura,  speak  of  two  kinds  of  camphor,  Pakva  and  Apakva. 
It  is  generally  supposed  that  the  former  term,  which  means  pre- 
pared by  the  aid  of  heat,  refers  to  ordinary  commercial  camphor 
obtained  from  the  wood  of  C.  Camphora.  The  researches  of 
Fliickiger  and  Hanbury  show  that  the  only  camphor  known  in 
early  times  was  that  found  in  the  trunk  of  Dryobalanops  aromafiea. 
Early  Chinese  writers  only  speak  of  C.  Camphora  as  producing 
a  valuable  wood,  and  we  have  no  information  as  to  the  date  of 
the  first  extraction  of  camphor  from  it.  Garcia  d*Orta,  who 
wrote  at  Goa  about  the  middle  of  the  sixteen  century,  was  well 
acquainted  with  both  kinds  of  camphor,  and  mentions  that  the 
China  camphor  is  the  only  kind  exported  to  Europe.  The 
medicinal  uses  to  which  camphor  is  put  in  the  East  have  been 
already  noticed  under  '*  Dryobalanops.*'  With  the  exception  of 
a  small  quantity  of  refined  camphor  imported  from  Japan,  the 
bulk  of  the  drug  used  in  India  is  imported  in  the  raw 
state  and  resublimod  in  the  country.  The  process  of  resub- 
limation  is  a  peculiar  one,  the  object  being  to  get  as  much 
interstitial  water  as  possible  into  the  camphor  cake.  The 
vessel  used  is  a  tinned  cylindrical  copper  drum,  one  end 
of  which  is  removable;  into  this  is  put  14  parts  of  crude 
camphor  and  2i  parts  of  water ;  the  cover  is  then  luted  with  clay, 
and  the  drum  being  placed  upon  a  small  furnace  made  of  clay,  is 
also  luted  to  the  top  of  the  furnace.  In  Bombay  four  of  these 
furnaces  are  built  together,  so  that  the  tops  form  a  square 
platform.  The  sublimation  is  completed  in  about  three  hours  ; 
during  the  process  the  drums  are  constantly  irrigated  with  cold 
water.  Upon  opening  them  a  thin  cake  of  camphor  is  found 
lining  the  sides  and  top ;  it  is  at  once  removed  and  thrown  into 
cold  water.     Camphor  sublimed  in  this  way  is  not  stored,  but 
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distributed  at  once  to  the  shopkeepers  before  it  has  time  to  lose 
weight  by  drying.  It  is  sold  at  the  same  price  as  the  cfude 
article,  the  refiner's  profit  being  derived  from  the  introduction 
of  water.  Experiments  by  Clautrian  {Berichte,  xxiv.,  2612) 
have  proved  that  camphor  possesses  considerable  hygroscopic 
properties  which  are  not  shared  by  thymol.  40  grains  of  cam- 
phor will  absorb  '054  gram  of  water  from  air  saturated  with 
aqueous  vapour  at  16°C.  The  absorption  of  moisture  by  cam- 
phor would  appear  to  be  a  purely  physical  phenomenon.  Both 
China  and  Japan  crude  camphor  is  imported  into  Bombay, 
but  the  latter  is  preferred,  as  it  is  cleaner.  From  Japan  is 
also  imported  refined  camphor  in  large  square  cakes  an  inch 
and  a  half  thick,  with  a  hole  in  the  centre ;  it  is  nearly  equal 
in  quality  to  that  refined  in  Europe.  The  method  of 
obtaining  crude  camphor  in  Japan  will  be  found  fully  described 
by  H.  Oishi  in  the  Journ.  Soc.  C/iem  lud.,  1884,  p.  353.  Cam- 
phor is  largely  used  in  India  in  performing  the  drii  (arrrrft),  a 
ceremony  performed  in  adoration  of  some  god  by  waving,  in  a 
circle  before  the  image,  a  platter  containing  a  five-wicked  burn- 
ing lamp,  flour,  and  incense ;  the  lamp  being  fed  with  camphor. 
The  same  rite,  only  substituting  a  bridegroom  for  the  idol,  is 
called  drtai  and  is  performed  on  the  arrival  of  the  bridegroom 
at  the  house  of  the  bride.  In  Sanskrit  this  light  is  called 
BTOI^(aratrika). 

Description. — Crude  China  camphor  is  in  small  dirty- 
white  or  brown  grains,  more  or  less  moist  from  the  presence  of 
water ;  it  arrives  in  tin-lined  boxes  which  hold  one  quintal. 
Crude  Japan  camphor  is  also  in  grains,  which  often  adhere 
together  in  masses  ;  it  is  dry  and  often  quite  free  from  dis- 
coloration ;  sometimes  it  has  a  pinkish  tinge.  It  is  imported 
in  double  butts. 

Refined  Japan  camphor  is  imported  in  tin-lined  cases,  which 
hold  about  90  lbs.  Bombay  refined  camphor  is  in  porous  cakes 
a  quarter  of  an  inch  thick,  and  contains  much  water.  Owing 
to  the  method  of  preparation  already  described,  the  cakes  have 
mo  particular  form. 
III.— 26 
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Chemical  compmtmi, — Camphor,  C*®H**0,  by  treatment  with 
various  reagents,  jdelds  a  number  of  interesting  products :  thus, 
when  repeatedly  distilled  with  chloride  of  zinc  or  anhydrous 
phosphoric  acid,  it  is  converted  into  Cynie^ie  or  Cpnol,  C***H**, 
a  body  contained  in  many  essential  oils,  or  obtainable  therefrom. 
Camphor,  and  also  camphor  oil,  when  subjected  to  powerful 
oxidising  agents,  absorbs  oxygen,  passing  gradually  into 
crystallized  Gamphoric  acid,  C*^H"0*  or  C'H'*  (COOH)",  water 
and  carbonic  acid  being  at  the  same  time  eliminated.  Many 
essential  oils,  resias,  and  gum-resins  likewise  yield  these  acids 
when  similarly  treated.  By  means  of  less  energetic  oxidizers, 
camphor  may  be  converted  into  Oxy*camphor,  C***H"0",  still 
retaining  its  original  odour  and  taste.  ( Pharmacographia, )  For 
a  full  account  of  the  reactions  of  camphor  and  its  derivatives,  the 
reader  is  referred  to  Watta^  Diet,  of  Chem.,  2nd  Ed.,  Vol.  I., 
p.  669.  The  constituents  of  camphor  oil  found  up  to  the  present 
are:— 

Formula. 

CIO  H»o 
QIC  H»o 

CioH>6 
CioH'60 

CioH»oO^ 
C15  H** 

To^/cofogry.-  -Instances  of  poisoning  by  camphor  are  rare, 
and,  as  far  as  we  are  aware,  no  cases  have  been  reported  on 
by  Chemical  Examiners  in  India.  In  large  doses  camphor 
causes  excitement  and  delirium  with  dilated  pupils  and  some- 
times convulsions.  The  mucous  membrane  of  the  stomach 
may  be  inflamed,  but  characteristic  lesions  appear  to  be 
absent. 

Commerce,— ThQ  crude  camphor  of  commerce  is  largely  manu- 
factured in  Central  China,  Formosa,  and  Japan,  and  is  exported 


Boiling  point. 

Constituent. 

158^—162° 

Pinene. 

170*^ 

Phellandrene. 

176° 

Cineol. 

180° 

Dipentine. 

204° 

Camphor, 

215°— 218° 

Terpineol. 

232° 

SafroL 

248° 

Eugenol. 

274° 

Sesquiterpene 
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from  Canton  in  chests  lined  with  lead  or  tinned  iron  weighing 
about  1  cwt.  each,  and  from  the  Japan  ports  in  double  tubs 
which  contain  about  the  same  quantity.  The  imports  into 
India  have  an  average  annual  value  of  seven  lacs  of  rupees. 
Befined  camphor  from  Europe  now  forms  an  important  item 
in  these  imports,  and  some  years  ago  refined  camphor  was 
also  imported  from  Japan,  but  lately  it  has  disappeared  from 
the  market.  The  price  of  camphor  in  India  is  now  regulated 
by  the  European  market^  and  of  late  has  been  extremely 
variable. 

CINNAMOMUM  CASSIA,  Blume. 

Fig. — Bentl.  and  Trim.,  t.  223.     China  cinnamon.  Cassia 
(Eng,),  Cannelle  de  Chine  (Fr.). 

Hab. — China.     The  bark  and  essential  oil. 

Vernacular. — Darchini  {Jlind,),  Dalchini  (Beng.,  Mar.,  Guz.), 
Lavanga-pattai  {Tani,,  Tel.,  Mai.),  Lavanga-patte  {Gan.). 

History,  UseSy  &C. — Cinnamon  and  Cassia  are  men- 
tioned  as  precious  odoriferous  substances  in  th(j  Mosaic  writ- 
ings and  by  Theophrastus  and  many  other  writers  of  antiquity. 
The  Greek  names  KtwaiiAfiov  and  «acrta  or  Kaaaia  are  derived  from  the 
Phoenician,  and  are  the  same  as  those  used  by  the  Hebrews. 
From  GKilen  we  learn  that  these  two  spices  were  of  a  similar 
nature,  but  that  cassia  was  inferior  to  cinnamon.  It  is  im- 
possible to  say  for  certain  what  these  substances  were,  but  it 
seems  probable  that  KiwafjMfiov  was  Chinese  cassia,  and  Kaa'^a  the 
bark  of  the  Indian  cinnamon  trees.  Dioscorides  describes 
several  varieties  of  cinnamon  and  cassia,  and  we  know  that 
several  very  distinct  varieties  of  Cinnamon  bark  are  still  sold  in 
Indian  bazars.  That  Ceylon  cinnamon  was  not  known  to  the 
ancients  appears  to  be  certain,  as  the  sacred  books  and  old 
records  of  Ceylon  make  no  mention  of  that  spice,  and  when  the 
bark  began  to  be  collected  in  the  island  is  unknown.  Kazwini 
in  the  13th  century  is  the  first  writer  who  mentions  it,  and  it 
was  not  cultivated  before  1770. 


204  LAURINE.^. 

Cassia,  under  the  name  of  Kicei,  is  mentioned  in  the  earliest 
Chinese  herbal,  said  to  have  been  written  2700  B.C.,  and  also 
in  the  Chinese  classics.  In  the  If ei-f/ao-pen-fsao,  written  in  the 
8th  century,  mention  is  made  of  Tien-chu-hceL  Tien-chuis  the 
ancient  name  for  India.     (Pharviacographia,) 

The  bark  of  several  species  of  cinnamon  growing  in  differ- 
ent parts  of  India  was  known  to  the  ancient  Hindus  as 
Tvach,  *'bark,"  Guda-tvach,  *' sweet,"  or  "sugar  bark," 
and  the  trees  producing  it  as  Tvak-sfira,  "having  excellent 
bark,"  and  Tvaksvadvi,  "having  sweet-bark."  The  aboriginal 
tribes  still  scrape  the  bark  from  these  trees  and  use  it  to 
season  their  food,  and  have  probably  done  so  from  prehistoric 
times. 

The  Arabians,  through  whose  hands  most  of  the  cinnamon  of 
the  ancients  reached  Europe,  called  the  spice  Kirfat-ed-ddrsini, 
or  more  shortly  Kirfah  (the  barkjw^r  excellence),  and itis curious 
to  observe  that  the  same  word  in  the  corrupted  form  of  Kalfah  is 
still  the  commercial  name  of  Malabar  cassia  in  Bombay.  Dar- 
sini  is  the  Arabic  form  of  the  Persian  Ddrchini,  and  signifies 
"China  tree,'*  ddr  being  an  old  Persian  name  for  a  tree;  it  is 
therefore  probable  that  the  Arabs  first  obtained  the  spice  from 
the  Persians  by  the  overland  route  from  China.  The  same  name 
is  still  current  in  India  for  Chinese  cinnamon,  whereas  the 
Indian  bark  is  properly  called  Taj\  a  word  derived  from  the 
Sanskrit  Tvack,  although  in  popular  language  Dalchini  and  Taj 
are  loosely  applied  to  any  kind  of  cinnamon.  Ibn  Sina  follows 
Dioscorides  in  his  description  of  the  diflEerent  kinds  of  cinnamon 
(dcirsini)  and  cassia  {salikheh),  but  later  Mahometan  writers  are 
better  informed,  and  are  evidently  well  acquainted  with  the 
difference  between  Ceylon  cinnamon,  China  cassia,  and  Indian 
cassia.  Haji  Zein  (1368),  speaking  of  Darchini,  says  "the  best 
is  that  which  comes  from  Ceylon";  concerning  Salikheh,  he 
says: — "It  is  what  they  call  cassia  (t^*i),  and  is  the  bark  of  a 
tree  called  Salkh ;  there  are  several  qualities,  the  best  is  of  a 
reddish  colour,  thick,  and  a  little  bitter  to  the  taste,  astringent ; 
when  broken  it  has  a  fracture  like  China  rhubarb,  it  is  in  long 
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folded  sticks  with  a  small  .central  hollow  like  kirfah;  that  which 
is  dark-coloured  is  bad."  Of  Kirfah  he  says,  '*it  has  not  the 
sweetness  of  China  cinnamon,  and  tastes  like  cloves."  In 
Southern  India  cassia  is  called  '*  clove-bark  "  in  several  of  the 
vernaculars. 

The  author  of*the  Makhzan  remarks: — "From  Ceylon  to 
the  Dekhan  the  quaKty  of  the  cinnamon  grown  gradually 
deteriorates,  the  bark  getting  thick  and  mucilaginous." 

For  the  history  of  cinnamon  and  cassia  in  Europe,  we  woidd 
refer  our  readers  to  the  Pharfnacographia,  where  much  interesting 
information  will  be  found. 

Cassia  and  cassia  oil  imported  from  China  are  used  medicin- 
ally in  India  in  much  the  the  same  manner  as  they  are  in 
Europe.  Ceylon  cinnamon  is  not  an  article  of  commerce 
in  India. 

Description. — Chinese  cassia  arrives  in  Bombay  packed  in 
boxes,  which  are  covered  with  matting.  Each  box  contains 
about  60  lbs.  The  bark  is  tied  up  in  bundles  with  strips  of 
bamboo,  which  weigh  about  1  lb.  each.  The  greater  portion 
of  each  bundle  consists  of  single  quills  of  a  light-brown  colour, 
with  here  and  there  portions  of  the  external  bark  still  attached ; 
in  the  centre  of  the  bundle  is  small  collection  of  fragments 
of  bark  and  rubbish.  Cassia  bark  is  thicker  than  true  cinnamon, 
but  has  a  similar  taste  and  odour. 

Microscqpie  structure. — Externally  the  bark  is  furnished  with 
a  suberous  layer.  Within  this  is  a  parenchymatous  portion  in 
which  may  be  seen  an  irregular  zone  of  stony  cells.  The 
remainder  is  mostly  composed  of  b*ber,  in  which  are  situated 
numerous  large  cells  which  contain  the  essential  oil.  Latici* 
f erous  vessels  containing  a  gummy  substance  are  also  present 
in  the  parenchyme. 

Chinese  cassia  oil  is  imported  in  tins,  which  contain  12^ 
catties  each  ;  it  has  a  similar  odour  and  colour  to  oil  of  cinnamon, 
but  is  less  agreeable. 

Chemical  composition. — The  authors  of  the  Pharmacographia 
remark:  "Cassia  bark  owes  its    aromatic    properties  to    an 
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essential  oil,  large  quantities  of  which  are  shipped  from 
Cantoa.  In  a  chemical  point  of  view,  no  difference  can 
be  pointed  out  between  this  oil  and  that  of  Ceylon  cinnamon. 
The  flavour  of  cassia  oil  is  somewhat  less  agreeable,  and,  as  it. 
exists  in  the  less  valuable  sorts  of  cassia,  decidedly  different  in 
aronia'from  that  of  cinnamon.  We  find  the  sp.  gr.  of  a  Chinese 
Qassia  oil  to  be  1"066,  and  its  rotatory  power  in  a  column  50  mm^ 
long,  only  0*1°  to  the  right,  differing  consequently  in  this 
respect  from  that  of  cinnamon  oil. 

"  If  thin  sections  of  cassia  bark  are  moistened  with  a  dilute 
solution  of  perchloride  of  iron,  the  contents  of  the  parenchy- 
matous part  of  the  whole  tissue  assume  a  dingy  brown  colour  ; 
in  the  outer  layers  the  starch  granules  even  are  coloured. 
Tannic  matter  is  consequently  one  of  the  chief  constituents  of  the 
bark ;  the  very  cell- walls  are  also  imbued  with  it.  A  decoction 
of  the  bark  is  turned  blackish- green  by  a  per  salt  of  iron. 

"  If  cassia  bark  (or  Ceylon  cinnamon)  is  exhausted  by  cold 
water,  the  clear  liquid  becomes  turbid  on  addition  of  iodine ;  the 
same  occurs  if  a  concentrated  solution  of  iodide  of  potassium  is 
added.  An  abundant  precipitate  is  produced  by  addition  of 
iodine  dissolved  in  the  potassium  salt.  The  colour  of  iodine 
then  disappears.  There  is  consequently  a  substance  present, 
which  imites  with  iodine;  and,  in  fact,  if  to  a  decoction  of 
cassia  or  cinnamon,  the  said  solution  of  iodine  is  added,  it  strikes 
a  bright  blue  coloration,  due  to  starch.  But  the  colour  quickly 
disappears,  and  becomes  permanent  only  after  much  of  the  test 
has  been  added.  We  have  not  ascertained  the  nature  of  the 
substance  that  thus  modifies  the  action  of  iodine  ;  it  can  hardly 
be  tannic  matter,  as  we  have  found  the  reaction  to  be  the  same 
when  we  used  the  bark  that  had  been  previously  repeatedly 
treated  with  spirit  of  wine  and  then  several  times  with  boiling 
ether. 

*' The  mucilage  contained  in  the  gum-cells  of  the  thinner  quills 
of  cassia  is  easily  dissolved  by  cold  water,  and  may  be  precipi- 
tated together  with  tannin,  by  neutral  acetate  of  lead,  but  not  by 
alcohol.  In  the  thicker  barks  it  appears  less  soluble,  merely 
swelling  into  a  slimy  jelly.'* 
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Oil  of  cassia,  like  oil  of  cinnamon^  consists  chiefly  of 
Ginnamic  aldehycky  0®H^(CH)^COB[,  together  with  a  variable 
proportion  of  hydrocarbons.  The  oil  easily  absorbs  oxygev, 
becoming  thereby  contaminated  with  resin  and  cinnamic  acid, 
C^H:^(CH)'^C00H:.  in  a  sample  examined  by  Messrs.  Schimmel, 
the  cinnamic  aldehyde  amounted  to  77*7  per  cent.,  the  distilla- 
tion residue  to  5-6  per  cent.,  and  the  cinnamic  acid  to  0*7  per 
cent.  After  one  year's  free  exposure  to  light,  warmth,  and  air, 
the  percentage  of  cinnamic  acid  in  this  oil  had  increased'to  8*5, 
and  of  distillation  residue  to  12 '6,  whilst  the  cinnamic  aldehyde 
had  decreased  to  68*5,  showing  that  the  most  important  change 
in  the  oil  is  the  conrersion  of  cinnamic  aldehyde  into  cinnamic 
acid,  and  a  slight  increase  of  resinous  matter,  to  the  extent  of  a 
few  per  cents.,  namely,  of  one  part  of  the  7  per  cent,  increase  of 
the  residue  remaining  after  distillation  at  290®  0.  This  point 
is  of  importance,  as  interested  parties  haye  attencipted  to  explain 
the  presence  of  30  to  40  per  cent,  of  resin  in  the  commercial  oil 
as  formed  by  a  natural  process.  Messrs.  Schimmel  have  shown 
that  in  good  samples  of  oil,  such  as  the  Cheong  Loong  and  Yan 
Loong  brands,  we  may  expect  to  find  from  6  to  8  per  cent,  of 
soft  distillation  residue,  and  in  adulterated  oils  from  20  to  30  or 
even  40  per  cent,  of  a  hard  residue,  indicating  adulteration  with 
colophony.  E.  Hirschsohn  {Phann,  ZeiUch,  /.  Rasa.,  1890)  has 
proposed  the  following  simple  test  for  the  oil : — ^If  to  a  solution 
of  cassia  oil  in  70  per  cent.,  alcohol  in  the  proportion  of  1  :  3  iq 
added,  drop  by  drop,  to  half  its  volume,  a  solution  (saturated  at 
the  temperature  of  the  room)  of  lead  acetate  in  alcohol  of  the 
same  strength,  itshould  show  no  precipitate,  otherwise  colophony 
or  a  similar  resin  is  present.  For  further  information  on 'the 
adulteration  of  this  oil,  the  reader  is  referred  to  the  Berichte  von 
Schimmel  8f  Co.,  Oct.  1890. 

Comtnerce. — The  annual  imports  of  Chinese  cassia  range  from 
about  15  to  20  thousand  cwts.  in  alternate  years.  The  greater 
part  of  it  is  shipped  from  Hong-Kong  to  Bombay,  'some  gofi»  te 
Calcutta,  and  a  very  small  quantity  to  Madras.  TheifoUowing 
tables  show  the  imports  and  re-exports  for  1884-85  :— 
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Imjiorfs. 


whZt-^r.^.  Q-«'y 

Valne. 

Country  from 
which  imported. 

Quantity. 

Value. 

Bombay ,., 

Cwts. 

12,308 

2,226 

235 

Rs. 

2,01,944 

41,460 

4,940 

Aden 

Cwts. 

13,557 
1,212 

Rs. 
3 

Bengal 

China 

2,24,805 
23,536 

Mftdras 

Straits 

Total 

Total 

14,769 

2.48,344 

14,769 

2,48,344 

JRe-expof'ts, 


PresidoQoy  from 
which  exported. 

Quantity. 

Value. 

Country  to 
which  exported. 

Quantity. 

Value. 

Bombav  .••.•■■.. 

Cwts. 

4,676 

13 

4 

Rs. 

81,114 

225 

55 

Persia 

Arabia 

Cwts. 
2  78i> 

Rs. 

Benernl    

980  !   17,051 
715       n  or;« 

Sind  ^. 

Turkey  in  Asia 
Othor  countries 

Total 

1  *  tt 
212 

3,561 

Total 

4,692 

81,394 

4,692 

81,394 

— (Dictionary  of  Econ,  Prod.  India,  Vol.  II.,  p.  323.) 

Chinese  cassia  fetches  in  Bombay  from  3^  to  4  annas  the 
pound.  Malabar  cassia  about  Rs.  5  for  the  maund  of  37^  lbs. 
Chinese  oil  sells  for  about  Rs.  2^  per  catty. 

Taj  or  Kalfah,  Indian  cassia  or  cinnamon,  is  chiefly  the 
product  of  C,  Tainahy  and  C,  iners  and  nitidufn,  considered 
by  some  botanists  to  be  only  coarse  forms  of  0.  zpt/hnicum, 
Breyn.  C.  Taniala  is  a  native  of  the  tropical  and  subtropical 
Himalaya  from  the  Indus  to  Bhotan,  and  supplies  the  Taf 
of  the  N.-W.  Provinces,  Punjab  and  Bengal,  whilst  C,  iners 
and  nitidum  supply  Southern  and  Western  India.  The  bark  of 
these  trees  occurs  in  flat  or  slightly  quilled  pieces,  is  thicker 
than  the  Chinese  bark  and  of  a  deeper  colour  ;  it  has  a  strong 
cinnamon  odour  and  taste,  but  is  deficient  in  sweetness.  It  is 
now  often  sent  into  the  market,  tied  up  in  bundles^  to  imitate 
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China  cassia,  the  outer  layer  of  the  bark  having  been  to  a  great 
extent  removed  ;  this  is  probably  prepared  for  exportation  as 
cassia  lignea.  Some  trees  of  cassia  lignea  are  cultivated  by  the 
Madras  Forest  Department  in  the  Wynaad.  Indian  cassia  may 
readily  be  distinguished  from  the  China  bark  by  its  yielding 
a  glairy  mucilage  when  infused  in  cold  water,  which  gives 
a  ropy  precipitate  with  corrosive  sublimate  and  neutral  acetate 
of  lead,  but  not  with  alcohol. 

No  oil  is  distilled  from  these  barks  in  India. 

Tajpat  or  Tamalpatra^  and  in  Southern  India  only 
Talisha-pattiri^  is  the  leaf  of  the  species  of  Cinnavwmum, 
already  mentioned  as  yielding  Taj  or  Indian  cinnamon.  The 
drug  is  the  Tamdli  of  the  Rdja  Nirghanta,  and  is  considered  to 
be  hot  and  light,  and  useful  for  the  expulsion  of  phlegmatic 
and  rheumatic  humors;  it  is  prescribed  in  flatulence  and 
dyapepaia. 

Cinnamon  leaves  are  the  SAzaj-i-Hindi  of  the  Injdian 
Mahometans,  and  are  much  used  both  as  a  condiment  and 
medicine  in  India.  The  auttor  of  the  Makhzan  describes  them 
as  yellowish,  coriaceous,  ovate-lanceolate  leaves,  with  five  nerves 
extending  from  the  base  to  the  apex,  and  says  that  they  are 
produced  by  a  large  tree  growing  in  the  mountains  of  Sylhet, 
the  bark  of  which  is  used  as  cassia.  He  considers  them  to,  be 
carminative,  stimulant,  diuretic,  diaphoretic,,  lactagogue  and 
deobstruent. 

Description. — The  leaves  vary  a  good  deal  in  size,  the 
largest  are  6  inches  long  or  more,  and  1^  inch  broad,  oblong, 
obtuse-pointed,  entire,  with  three  principal  nerves  and  two 
smaller  ones  which  are  sometimes  quite  marginal ;  the  venation 
between  these  nerves,  which  run  from  base  to  apex  of  the  leaf, 
is  finely  reticulated.  The  leaves  are  of  an  olive-green  colour, 
the  upper  surface  is  polished.  They  have  a  pleasant  odour  like 
a  mixture  of  cloves  and  cinnamon.     Value,  Re.  1{  per  37^  lbs. 

According  to  Prof essor  E.  Schmidt  (Chem.  ZeiL,  Sept.  26, 1891, 
p.  1376),  the  essential  oil  of  cinnamon  leaves  consists  of  almost 
pure  eugenoly  with  a  little  terpene  and  cinnamic  aldehyde, 
III.— 27 
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while  the  oil  from  the  root  also  contains  eugenol  and  terpene 
together  with  much  safrol  and  benzaldehyde.     Both  of  these 
oils,  therefore,  differ  from  the  essential  oil  from  the  bark,  which 
consists  of  cinnamic  aldehyde  and  terpene. 

Kald   Ndgkesar. — Under  this  name  the  immature  fruit 

of  the  trees  yielding  cassia  is  imported  into  Bombay  from  China 
and  Southern  India. 

Kali  Nagkesar  (known  in  Europe  as  cassia  buds)  consists  of 
a  small  brown  mucronate  berry,  the  size  of  a  grain  of  millet, 
enclosed  in  a  6-partite  calyx  half  an  inch  long,  which  is  articu- 
lated to  a  slender  pedicel ;  the  calyx  and  pedicel  are  of  the  dark- 
brown  colour  of  the  clove,  and  have  a  strong  cinnamon  odour 
and  taste.     The  properties  of  the  spice  would  appear  to  be  the 
same  as  those  of  cinnamon.     Two  kinds  are  found  in  the  Bombay 
market,  Chinese  and  Malabar ;  they  are  used  as  a  spice  by  the 
Mahometans.     Mohideen  Sheriff  says  that  the  native  druggists 
in   Madras   substitute   cassia  buds    for  Nagkesar^ke-phul,   the 
flowers  of  Mesua  ferrea  and  Ochrocarpus  longifolius ;  the  latter 
drugs  being  never  met  with  in  the  bazars.     For  an  account  of 
the  use  of  the  Chinese  buds  as  a  spice  in  Europe  from  the  1 4th 
century  up  to  the  present  time,  see  Pharmacographiaj  2nd  Ed., 
p.  533.     Hamburg  in  1876  imported  1,324  cwts.  {Op.  cit) 

Pishin-puttai  (Gum-bark),  Several  mucilaginous  barks 
are  sold  and  used  under  this  name  in  Southern  India.  Mohideen 
Sheriff  refers  the  Madras  drug  to  Tetranthera  Roxbui^ghii  (see 
next  article).  A  specimen  supplied  by  Dr.  Mootoosawmy  from 
Tanjore  had  a  very  pleasant  and  lasting  aroma,  and  appeared  to 
belong)  to  an  arboreous  cinnamon,  It  is  used  for  its  muci* 
laginous  and  demulcent  properties  in  medicine,  and  also  by 
Mahomedan  perfumers  for  making  incense  or  flavouring-sticki 
("Samburany-vathe ")  from  the  powdered  bark.  We  have 
also  received  three  other  drugs  of  this  name  from  Travanoore, 
One  was  a  thick  red  fibrous  bark  like  that  of  a  Litsaea,  and  was 
an  article  of  trade  among  sugar  and  jagary  makers  on  the 
Western  Coast.  The  second  was  a  lighter  coloured  bark  and 
quite  free  from  odour  and  taste ;  this  was  recognised  as  Kydiq 


LAVRINEJE.  211 

calyoina.  The  third  sample  was  sent  by  the  Conservator  of 
Forests  for  Trayancore,  who  supposed  it  to  be  from  a  species  of 
Cordia.  It  was  light  coloured,  very  fibrous  and  free  from  odour 
and  taste,  and  is  used  in  native  medicine  in  the  State  under  its 
Malyalim  name  avi-tholi.  Mucilaginous  barks  are  largely  em- 
ployed in  India  by  arrack  makers  in  regulating  the  fermentation 
of  toddy  and  precipitating  albuminous  matters. 

The  Tanjore  pishin-puttai  gave  no  reaction  indicating  the 
presence  of  an  alkaloid,  but  the  red  bark  from  Travancore  gave 
marked  reactions  for  laurotetanine, 

LITSiEA  SEBIFERA,  Pers. 

Fig.— Bot  Reg.,  t.  893  ;  Raxh,  Cor.  PL  ii.,  t.  147.  8yn. : 
Tetranthera  lauri/olia,  Jacq. 

Hab. — Throughout  the  hotter  parts  of  India.     The  bark. 

Vernacular. — Maida-lakri  {Sind.)f  Mushaipp6-yetti,  Maida- 
lakti  (Tarn.),  Naramamidi,  Meda  {TeL),  Kukur-chita  {Beng.), 
M^a-lakadi  (Mar.),  Maeda-lakari  (Gfuz.). 

History,  Uses,  &C. — We  have  been  unable  to  trace 
the  history  of  the  use  of  this  bark  as  a  medicine.  It  is  one  of 
the  best  known  and  most  popular  of  native  drugs,  being  used 
internally,  on  account  of  its  demulcent  properties,  in  diarrhoea 
and  dysentery,  and  externally  as  an  emollient  application  to 
bruises,  &c.  Maida-lakri,  as  far  as  we  know,  is  not  men- 
tioned by  Sanskrit  writers,  but  from  the  vernacular  names  it 
would  appear  to  be  used  as  a  substitute  for  the  Meda  of  the 
ancient  Hindu  physicians,  one  of  the  Aahtavarga,  and  unknown 
to  the  modern  Hindus.  In  Bengal  Asvagandha  is  used.  In 
Mahometan  works  it  is  briefly  noticed  under  the  names  of 
Maghath'i'Hindi  and  Kilz.  The  author  of  the  Makhzan-el" 
Adwiya  states  that  it  has  the  same  essential  properties  as 
Maghath,  being  resolvent,  astringent,  and  a  nervine  tonic  useful 
in  paralysis.  It  woidd  appear  then  to  have  been  adopted  by 
Mahometan  physicians  in  India  as  a  substitute  for  an  Arabian 
drug  called  Maghath,  the  botanical  source  of  which  is  imcertain. 
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L.  sebifera  is  called  Min  by  the  Maratha  peasantry,  from  the 
resemblance  of  its  globular  fruit  to  a  com  of  black  pepper. 
The  seed  is  oily  and  yields  a  solid  white  fat.  The  leaves  have 
a  pleasant  odour  of  cinnamon. 

Description.— -The  bark  varies  in  thickness  from  -j^  to 
^^  of  an  inch ;  externally  it  has  several  layers  of  whitish, 
scabrous,  corky  tissue,  the  remaining  portion  is  of  a  chocolate 
brown  colour.  The  odour  is  feebly  balsamic;  when  placed  in 
water  it  a£Pords  a  large  quantity  of  bland  mucilage,  having  a 
faint  agreeable  aroma.  If  the  bark  is  old,  the  aroma  disappears, 
but  the  mucilaginous  qualities  remain  unimpaired. 

The  parenchyma,  which  is  chiefly  composed  of  mucilage  cells, 
contains  abundance  of  reddish-brown  colouring  matter.  There 
is  a  zone  of  stony  cells,  but  no  distinctive  characteristics. 

Chetnical  cwnposition, — This  bark,  an  authentic  specimen  of 
which  was  supplied  by  Mr.  HolUngsworth  of  the  Madras  Medi*- 
cal  College,  gave,  on  an  air-dried  sample,  4'6  per  cent,  of  ash, 
and  14*2  per  cent,  of  alcoholic  extract,  affording  very  strong 
reactions  with  alkaloidal  tests.  On  separating  the  alkaloid  it 
was  foimd  to  agree  with  the  characters  of  Laurotetanine,  an 
alkaloid  which  has  been  discovered  by  M.  Greshoff  in  three 
species  of  Litsaea  in  Java,  and  in  several  other  plants  of 
the  natural  order  Laurineae.  Laurotetanine  is  crystalline,  and 
has  a  strong  tetanic  action  on  animals ;  it  is  sparingly  solubla 
in  ether,  more  readily  in  chloroform.  It  is  precipitated 
by  sodium  carbonate  from  solutions  of  its  salts,  but  readily 
redissolves  in  an  excess  of  potash  or  soda,  and  is  precipitated 
by  the  usual  alkaloidal  reagents.  It  gives  a  dark  indigo-blue 
coloration  with  Erdmann's  reagent,  a  pale  rose- red  with  pure 
sulphuric  acid,  and  a  reddish-brown  with  nitric  acid.  A 
base,  which  seems  to  be  identical  with  laurotetanine,  is  also 
found  in  the  varieties  of  Tetrant/iera,  Notophcebe,  Apei'ula, 
Actinodaphne  and  Illigera  pulchra.  It  is  also  possible  that 
Laurotetanine  is  the  alkaloid  discovered  in  1886  by  Eijkman 
in  Haasia  aquarrosa,  Z.  et  M.  (Meded.  uit  S* Lands  Plantentuin, 
vii.,  p.  77-101.) 


LAURINEJe,  213 

Commerce, — The  bark  is  largely  collected  in  the  Central 
Provinces^  and  comes  to  market  in  large  half  quills  from  one 
to  two  feet  in  length  and  two  to  three  inches  in  diameter.  As 
met  with  in  the  retail  shops^  it  is  generally  broken  into  small 
pieces  a  few  inches  in  length.  Value,  Rs.  6  per  maund  of 
41  pounds. 

Litssea  StOCksii,  Hook,/,,  in  Marathi  Pvsi,  is  a  tree  of 
the  hilly  districts  of  the  Concan  and  Canara;  when  in  fruit 
its  scarlet  berries  make  it  a  conspicuous  object.  A  cold  infusion 
of  the  leaves  is  mucilaginous,  and  is  used  in  irritation  of  the 
bladder  and  urethra.  The  oil  of  the  seeds,  Pisa'taiia,  is  used 
as  an  application  to  sprains  and  itch. 

Description. — Leaves  4  to  6  inches,  penninerved,  coria- 
ceous, oblong-lanceolate  or  oblanceolate,  rarely  obovoid  acute 
or  acuminate,  glaucous  beneath,  greenish  above  with  impressed 
nerves,  petiole  4  to  i  inch.  Berries  apiculate,  scarlet,  about 
the  size  and  shape  of  a  small  acorn,  pulp  yellow,  seed  brown, 
polished,  oblong,  testa  thin,  brittle ;  kernel  oily,  white,  the  cut 
surface  turning  red  on  exposure  to  the  air ;  taste  aromatic, 
pungent  like  cubebs ;  the  expressed  oil  solidifies  into  a  white 
solid  fat;  as  prepared  by  the  natives  it  has  a  reddish  colour, 
due  to  admixture  of  resinous  matter.  The  bark  and  leaves  are 
mucilaginous  and  not  aromatic. 

Chemical  composition, — The  dried  and  powdered  red  fruits  of 
this  tree  yielded  to  ether  31*6  per  cent,  of  extract  consisting 
mainly  of  crystalline  fats.  Petroleum  ether  separated  this 
extract  into  a  soluble  fatty  portion,  and  an  insoluble  neutral 
reddish  resin.  The  petroleum  ether  solution  left  on  eva- 
poration some  fatty  acids  melting  at  39^  and  solidifying 
at  35®,  but  which,  on  crystillization  from  boiling  alcohol 
and  pressure  between  filtering  paper,  afiPorded  some  purely 
white  crystals  melting  at  42'5.  The  fatty  acids  would 
appear  to  consist  of  lauric  acid  with  a  small  admixture  of 
oleic  acid. 

The  resin  in  the  fruits  was  associated  with  a  volatile  oil  to 
which   the   fragrance  is  due.     The  alkaloid  detected  in  the 
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spirituous  and  the  watery  extracts  of  the  drug  had  the  reactions 
of  iaurotetanine.  The  dried  fruits  left  after  ignition  4*77  per 
cent,  of  mineral  matter. 

LAURUS  NOBILIS,  Xinn. 

Fig. — Bentl.  and  Trim.,  t.  221.  Laurel  Bay  {Eng), 
Laurier  {Fr,). 

Hab. — Southern  Europe.     The  berries. 

Vernacular, — Hab-el-ghar  {Ind,  Bazars), 

History,  Uses,  &C. — Bay  berries  were  introduced  into 
India  by  the  Mahometans,  and  are  still  kept  by  their  druggists 
in  all  the  larger  towns.  The  Bay  or  Noble  laurel  is  the  Daphne 
(8a<^vi;)  of  Dioscorides,  which  he  describes  as  hot,  demulcent, 
astriogent  and  stomachic,  and  recommends  the  berries  in  ^^Vi* 
and  chest  affections,  and  as  a  stimulant  adjunct  to  wine  and 
ointments.  This  shrub  was  held  in  great  esteem  by  the 
ancients,  who  relate  that  the  nymph  Daphne,  when  pursued  by 
Apollo,  and  on  the  point  of  being  overtaken  by  the  god,  prayed 
for  aid,  and  was  changed  into  a  Bay  tree.  Prof.  Max  Miiller 
compares  this  Greek  myth  to  the  Vedic  myth  of  TJrvasi  and 
Pururavas.  The  Bay  was  also  used  in  conjuration  ;  the  young 
girl,  who  had  been  forsaken  in  the  second  idyl  of  Theocritus, 
says: — 

A€\(f>is  l/i'  dvia<r€v.     eyta  d'  cirl  A/X^tdi  ^dtfivav 
Ai^o).     x'  ^^  avTa  Xaicfl  /leya,  Kairirvpi<raara, 
Kff^anivas  &4*0ri^  Kovbf  (rirobbv  cido/ic9  avrd^, 
OvTa>  Tot,  Koi  A€X<^(9  fV^  <l>\oyi  adpK*  dfiaBvvoi, 

The  priestesses  of  Apollo  consulted  the  tree  and  ate  of  its 
leaves  before  delivering  the  oracles  at  Delphi.  Hesiod  tells  us 
that  the  muses  held  branches  of  it  in  their  hands,  and  poets 
are  still  nominally  crowned  with  a  laurel  wreath.  It  was  also 
an  emblem  of  victory,  and  was  used  by  the  Romans  in  many  of 
their  ceremonies. 

Oil  of  Bay  berries,  the  ^a(f}V€\aiov  of  Dioscorides,  is  still  used 
in  Southern  Europe  as  a  nervine  stimulant.  A  medicinal  oil  is 
also  prepared  with  the  leaves  and  olive  oil,  which  is  much  used 
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in  the  Bouth  of  Fmnoe.  The  leaves  are  also  considered  to  b^ 
febrifuge,  and  are  used  in  all  European  countries  for  flavouring 
pastry.  In  America  the  dry  leaves  are  largely  distilled  for 
the  essential  oil,  which  is  used  for  the  preparation  of  Bay 
Rum,  a  favorite  hair-wash,  the  disinfectant  action  of  which 
is  due  to  the  eugenol  contained  in  Bay  oil.  Bay  berry  oil 
or  expressed  laurel  oil  is  obtained  from  both  the  fresh  and 
dried  berries.  The  fresh  berries  are  bruised,  boiled  in  water, 
and  pressed  in  a  sack.  The  expressed  oil  is  then  mixed  with 
the  decoction,  and  when  cold  the  oil  is  found  floating  on  the 
surface.  Dried  berries  are  first  exposed  to  steam,  and  then 
subjected  to  pressure  between  heated  metallic  plates.  The  oil 
has  a  butyraceous  consistence,  and  granular  appearance.  Its 
colour  is  greenish,  taste  bitter  and  aromatic,  with  an  odour  like 
that  of  the  berries.  It  melts  at  86^—95°  F.  It  is  wholly  soluble 
in  ether,  but  alcohol  only  dissolves  green  colouring  matter  and 
the  volatile  oil.  The  solubility  in  ether  affords  a  test  of  its 
purity  ;  if  admixed  with  lard,  the  ethereal  solution  is  turbid  and 
milky.     (Brannt.) 

Description. — Bay  berries  are  oval  or  subglobular 
drupes  about  |  to  i  an  inch  long.  When  dry,  they  are  greenish- 
black  or  blackish-brown,  slightly  wrinkled,  and  fragile,  the 
integuments,  including  the  reddish-brown  endocarp,  being  thin 
and  brittle.  The  loose  oval  seed  is  easily  separated  into  the 
two  plano-convex  brownish  cotyledons,  which  have  an  aromatic, 
oily,  and  bitter  taste. 

Chemical  composition. — The  leaves  and  fruit  contain  a  volatile 
oil.  The  volatile  oil  of  Bay  berries  is  pale  yellow,  sp.  gr. 
0*91,  it  congeals  at  a  low  temperature,  contains  oxygen, 
and  is  easily  soluble  in  alcohol ;  it  contains  hydrocarbons, 
C'0H»«,  boilingat  171°C.  and250®  C,  and  four  oxygenated 
constituents  (Staub).  Gladstone  (1863)  had  found  eugenol, 
while  Bias  (1865)  could  not  detect  this,  but  proved  the 
presence  of  a  little  lauric  acid.  Bley  (1834)  obtained 
from  old  berries  '22  per  cent,  of  volatile  oil.  The  seeds 
ix>&tain,    according  to  Bon^re  (1824),  about  20  per  cm.U 
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of  fat,  2  per  cent,  of  volatile  oil,  and  1*5  per  cent,  of 
resin.  The  expressed  fat  was  analysed  by  A.  Staub  (1879), 
wbo  determined,  besides  volatile  oil  and  chlorophyll,  the 
presence  of  a  little  acetic  acid  and  the  glycerides  of  oleic, 
linoleic,  lauric,  myristic,  palmitic,  and  stearic  acids.  Laurie  acid^ 
C'^H'^*0*,  discovered  by  Marsson  (1842),  has  been  found  in 
many  vegetable  and  a  few  animal  fats ;  it  melts  at  43*5®  C,  and 
volatilizes  with  the  vapours  of  boiling  water  (Goergey,  1848). 
Schmidt  and  Roemer  found  little  free  acid  in  the  freshly- 
expressed  oil,  but  the  fruit  contained  2  to  3  per  cent,  of  fatty 
acids.     {National  Bisp. ) 

Cassytha  filiformis,  Linn.,  Eheede,  Hart.  Mai,  viu, 
1 44 ;  ATtasvel  (Afar.),  Amarbeli  (Hind.),  A'Hsavalli  (Sa««.),i8 
a  common  parasite  on  bushes  ;  it  consists  of  a  tangled  mass  of 
tough  dark-green  stems,  branched,  marked  longitudinally  with 
delicate  pale  green  lines,  the  largest  are  the  size  of  a  crow-quill; 
the  branches  are  provided  with  small  round  suckers,  like  those 
of  the  common  dodder.  Sections  of  the  stem  show  a  strong 
fibre- vascular  layer  and  loose  central  pith.  The  fruit  is 
globular,  of  the  size  of  a  pea,  and  surmounted  by  the  remains 
of  the  sepals ;  on  removing  the  outer  envelope,  which  is  tough, 
an  inner  envelope  is  exposed,  which  consists  of  two  layers,  the 
outer  cartilaginous,  the  inner  fleshy  and  lined  with  white 
hairs,  each  containing  a  delicate  spiral  filament;  within  this 
central  cavity  is  a  third  delicate  membranous  envelope  covered 
with  hairS)  of  a  similar  description,  and  containing  the  ovule. 
The  whole  plant  is  used  in  native  practice  as  an  altera- 
tive in  bilious  affections  and  for  piles.  In  Southern  Africa 
it  is  said  to  be  used  for  washing  the  head,  destroying 
vermin,  and  making  the  hair  grow.  In  Senegambia  it  is 
employed  in  urethritis,  and  in  Cochin-China  as  an  anti- 
syphilitic. 

Chemical  composition. — M.  GreshofF  has  detected  an  alkaloid 
in  this  plant,  having  the  following  colour  reactions :  sulphuric 
acid  faint  red,  Erdmann's  reagent  (sulphuric  acid  mixed 
with    a    little    nitric    acid)    blue,    nitric     acid     red-brown. 
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Frolide's  reagent  dirty  blue.  Dr.  Greshoff  believes  that  on 
a  closer  investigation  of  this  alkaloid,  it  will  be  found  to 
be  identical  with  laurotetanine  (described  under  Litscea 
sebi/era, 

THYMELiEACE^. 
AQUILARIA  AGALLOCHA,  Roxb. 

Fig. — Roxb.  8f   Coleb.   in    Trans,  Linn,  Soc,  xxi,,   t,   21  ; 
Boyle  III.,  t.36,/.  1. 

Hab. — Eastern  Himalaya,  Bhotan,  Assam,    Ehasia  Mts., 
Silhet  and  Tippera  Hills,  Martaban  Hills. 

AQUILARIA  MALACCENSIS,  Lamk. 

Fig. — Lamk.  III.,  t.  356 ;  Cav.  Diss,  m.,  t,  224 ;  Rumph. 
Amb.  ii.f  L  \0. 

Hab. — Malacca,    Malay    Islands.     Eagle    or  Aloe   wood 
{Eng»),  Bois  de  Calambac  (-FV.). 

Vernacular. — Agar,  Agaru  (Lidian  Bazars). 

History,  Uses,  &C. — The  use  of  this  precious  wood  as 
a  perfume  and  medicine  is  of  great  antiquity.  Together  with 
myrrh,  cassia,  and  other  products  of  the  East,  it  is  mentioned 
in  the  sacred  writings  of  the  Jews  {Num.  24,  6  ;  Psalm.  45, 8  ; 
Proo.  7, 17;  Cantic.  4, 14)  under  the  name  of  Ahalot  or  Ahalim. 
It  is  the  ayaWoxov  of  the  ancient  Greeks,  which  is  described  by 
Dioscorides  as  a  wood  brought  from  India  and  Arabia.  Later 
writers,  from  Aetius'  time,  call  it  fuXaXoi;  or  **aloe  wood/'  the 
name  by  which  it  is  still  known  in  Europe.  The  same  sub- 
stance is  the  Agaru  of  the  Hindus,  the  Garu  of  the  Malays,  and 
the  Ohin-heang  of  the  Chinese.  In  Sanskrit  medical  works  it 
bears  the  synonyms  of  Rijarha  "worthy  of  a  prince,"  Visva- 
rupa  "taking  all  forms,"  Krimi-ja  "produced  by  worms," 
Krimi-jagdha,  Anarya-ja  ''produced  in  a  non -Aryan  country," 
Kanaka  "golden,"  Kaliya  ''  black,"  &c.,  and  is  described  as  hot, 
ni.— 28 
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light,  and  cholagogue  ;  remoying  diseases  of  the  ear,  nose  and 
eyes.  In  native  practice  Agar  is  used  as  a  deobstruent,  stimu- 
lant, carminative,  and  tonic ;  it  is  said  to  relieve  the  pain  in 
gout,  and  to  check  vomiting.  Susruta  directs  Aguru,  Guggula,* 
Sarjarasa,  t  Vacha,  J  white  mustard,  Nim  leaves  and  salt  to 
be  made  into  a  paste  with  gh(  to  form  an  anodyne  fumigation 
for  surgical  wounds,  called  in  Sanskrit  Vedandrakshoghnair' 
dhupaih.  As  aloe  wood  bears  the  Sanskrit  name  of  Anarya-ja, 
it  is  probable  that  it  was  used  by  the  aborigines  of  Eastern  Asia 
before  it  became  known  to  the  Hindus,  but  that  at  a  very 
early  date  it  was  carried  overland  to  Central  Asia  and  Persia, 
and  from  thence  reached  Arabia  and  Europe. 

The  early  Arab  travellers  appear  to  have  collected  a  good 
deal  of  information  concerning  the  commerce  and  sources  of 
supply  of  the  wood. 

Yohanna-bin-Serapion  mentions  four  kinds,  Hindi,  Mandaii, 
Sinfi  nnd  Karndri,  and  Ibn  Sina  in  the  10th  century  has 
the  following  account  of  it : — "  The  best  is  called  Mandali  from 
the  more  central  parts  of  India ;  next  is  the  Indian  Jor  Hill 
aloe  wood,  which  has  the  advantage  over  Mandali  of  preserving 
clothes  from  lice.  Some  say  that  Mandali  and  Indian  aloe 
wood  are  the  same.  One  of  the  best  kinds  is  Samanduri 
from  Sofala  in  India ;  again  there  is  the  Kamdri  and  the 
Samfi  from  the  same  parts,  and  there  is  Kakuli,  and  Kismuri 
which  is  moist  and  sweet ;  and  the  worst  kinds  are  Haliii, 
KamtSi,  MaOatdi,  Laicathi^  or  liabatdthi,  Mandali  is  the 
best ;  then  Samanddri,  of  a  grey  colour,  fat  and  oily,  heavy, 
without  any  whit«  streaks,  and  which  bums  slowly.  Some 
consider  black  aloe  wood  better  than  grey,  and  the  best  black  is 
the  Kamdri,  without  white  streaks,  fat  and  oily,  which  burns 
slowly.  In  short,  the  best  aloe  wood  is  black,  hard,  and  heavy, 
sinks  in  water,  is  not  fibrous  when  powdered  ;  that  which  does 
not  sink  is  bad.  The  tree  is  said  to  be  buried  to  promote  the 
formation  of  aloe  wood."    The  Arabian  travellers  give  much  the 

*  Hesin  of  Boswellia  serrata. 
t  Resio  of  Shorea  robusta. 
}  Acorus  Calamus. 
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same  names  to  different  kinds  of  the  wood.  Ibn  Batuta  speaks 
of  Kamfiri  as  soft,  like  wax.  Abu  Zaid  calls  it  Kamaruni,  and 
says  it  is  the  best  kind.  Abulfeda  states  that  it  comes  from  the 
£amardn  ifountains.  Kiikuli  is  said  to  derive  its  name  from 
Kokaleh  in  Java.  The  epithets  Mawordi,  Saimuri  and  Jdwi 
are  also  applied  by  some  writers  to  aloe  wood.  As  regards  the 
identification  of  these  localities,  we  would  remark  that  Samfi  is 
probably  derived  from  Champa,  a  province  in  Cambodia  ; 
Mandali,  from  Mount  Mandar  or  Mandal,  south  of  the  modem 
town  of  Bhagalpur  in  Bengal ;  Kamari  or  Kamaruni^  from 
Kamarun,  the  Arab  name  for  Cape  Comorin  ;  Saimuri,  from 
Saimur  or  Samar,  an  island  in  the  Eastern  Archipelago  ;  Halai 
may  possibly  be  derived  from  the  Ilala  Mountains  between  Sind 
and  Beluchistan,  as  Abu  Zaid  savs  that  the  best  aloe  v/ood  is 
brought  for  sale  by  Multanis. 

Haji  Zein-el- Attar  (13G8)  calls  aloe  wood  l.)od-el-juj,  and  in 
Persian,  Ood  and  Balanjnj.  After  translating  Ibn  Sina's 
article  on  Ood,  he  gives  his  own  opinion  in  tLe  following  terms  : 
"The  author  of  this  work  [Ikhtiarat-i-badiaa)  says  the  best  is 
called  Kalambak  (<^^-J^),  and  comes  from  the  port  of  Jena,  which 
is  ten  days '  sail  from  Java ;  it  is  sold  for  its  weight  in  gold ;  you 
would  think  it  odourless,  but  when  warmed  in  the  hand  it  has  a 
very  sweet  persistent  odour ;  when  burnt,  the  odour  is  uniformly 
sweet  until  the  wood  is  consumed.  Next  is  Mnndali  and 
Samatiduri,  both  from  Sofala  in  India,  the  best  of  these  is  of  a 
golden  colour  and  heavy.  Kakali  is  like  the  Indian,  and  is 
generally  in  large  pieces,  marked  with  black  and  yellow  lines  ; 
then  there  is  Kamdri,  golden-brown,  without  white  streaks,  it 
comes  from  Kamariln  and  Sofala ;  then  Samfiy  from  Samp^ 
it  is  very  hard  and  sweet ;  then  Sakali  and  Afasi,  a  moist 
kind  from  China;  then  Mantai,  Randi,  Halai,  and  Zflrw/?,  all 
of  about  equal  value.  And  in  ilanla  there  is  a  tribe  who  call 
the  wood  Ashbah,  and  it  is  of  two  kinds:  one  of  these  is  in 
large  pieces  weighing  from  5  to  50  maunds,  without  much 
odour,  and  used  for  making  combs,  knife  handles,  &c. 

Mir  Muhammad  Husain  (1770)  writes: — **  Ood,    in  Hindi 
Agar,  is  the  wood  of  a  tree  which  grows  in  the  Jaintiya  hills 
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near  Sylhet,  a  dependency  of  the  Sdbah  of  Bengal,  situated 
towards  the  north-east  of  Bengal  Proper.  The  tree  is  also  found 
in  the  islands  to  the  south  of  Bengal,  situated  north  of  the 
Equator,  and  in  the  Chatian  islands  belonging  to  the  town  of 
Nawaka,  near  the  boundaries  of  China.  The  tree  is  very  large, 
the  stem  and  branches  generally  crooked,  the  wood  soft.  From 
the  wood  are  manufactured  walking  sticks,  cups,  and  other 
vessels ;  it  is  liable  to  decay,  and  the  diseased  part  then 
becomes  infiltrated  with  an  odoriferous  secretion.  In  order  to 
expedite  this  change  it  is  often  buried  in  wet  ground.  Parts 
which  have  undergone  the  change  above  mentioned  become  oily, 
heavy,  and  black.  They  are  cut  out  and  tested  by  being  thrown 
into  water ;  those  which  sink  are  called  Gharkiy  those  which 
partly  sink  Nim  Gharki,  or  Samdleh-i-aala,  and  those  which 
float  Samileh  ;  the  last  kind  is  much  the  most  common.  Gharki 
is  of  a  black  colour,  and  the  other  qualities  dark  and  light- 
brown." 

\  The  best  kind  for  medicinal  use  is  Gharki  Ood  from  Sylhet ; 
it  should  be  bitter,  odoriferous,  oily  and  a  little  astringent ; 
other  kinds  are  considered  inferior.  In  most  receipts  raw  Ood 
(Ood-i-kham)  is  enjoined  to  be  used  to  prevent  the  use  of  wood 
from  which  the  oil  has  been  abstracted  by  crushing  and  maco- 
ration  in  water,  or  by  crushing  and  admixture  with  almonds, 
which  are  afterwards  expressed.*  This  precaution  is  the  more 
necessary  as  Ood  shavings  are  an  article  of  commerce  in  India 
under  the  name  of  Ohura  agar ;  they  are  often  adulterated  with 
chips  of  Sandalwood,  or  Taggar,  an  odoriferous  wood^  common 
in  India. 

Bumphius  describes  two  kinds  of  true,  and  two  of  false,  aloe 
wood  ;  the  first  kind  of  true  aloe  wood,  he  says,  is  called  Eilam 
or  Ho-Kilam  by  the  Chinese,  and  Calambac  by  the  Malays,  and 
is  produced  by  a  tree  growing  in  the  provinces  of  Champa  and 
Coinam,  and  in  Cochin- China.  This  tree  has  been  described  by 
Loureiro  under  the  name  of  Aloexylon  Agallochum.  The  second 
kind,  called  Garo^  is  the  product  of  Aquilaria  malacren^,  Lamk., 

*  Nicolaus  MyrepiicuB  prescribes  Agallochum  crudum. 
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whioh  lie  figures.  This  is  the  Ghin-heang  of  the  Pun-tsaou- 
kang-muh  or  great  Chinese  Herbal.  (See  Hanbury  Sciefice 
Papers,  p.  263.)  His  two  kinds  of  false  aloe  wood  he  attributes 
to  Michelia  Champaca  and  Excoecaria  Agallocha, 

Roxburgh  and  other  botanists  have  examined  the  Aquilaria 
in  Sylhet>  and  recently  an  Aquilaria  has  been  ascertained  to  be 
the  tree  which  produces  aloe  wood  in  the  islands  of  the  Mergui 
Archipelago.  Gamble  says  that  ^^  Akyau  (the  Burmese  name 
for  aloe  wood)  is  the  most  important  produce  of  the  forests  of 
South  Tenasserim  and  the  Mergui  Archipelago,  It  is  found  in 
fragments  of  various  shapes  and  sizes  in  the  centre  of  the  tree, 
and  usually,  if  not  always,  where  some  former  injury  has  been 
received." 

Aloe  wood  is  used  throughout  the  East  as  an  incense  and  as 
a  perfume,  and  was  formerly  used  as  a  medicine  in  Europe 
for  the  same  diseases  for  which  it  is  still  prescribed  in 
India. 

Collection. — In  Sylhet,  the  collection  of  aloe  wood  is  a  preca- 
rious and  tedious  business ;  those  engaged  in  it  proceed  some 
days*  journey  into  the  hilly  districts,  where  they  fell  any  trees 
they  may  find,  young  or  old,  and  then,  on  the  spot,  search  them 
for  the  Agar,  as  thq  valued  wood  is  called.  This  is  done  by 
chopping  oflE  the  bark,  and  into  the  wood,  imtil  they  observe  dark 
coloured  veins,  indicating  the  proximity  of  wood  of  valuable 
quality,  which  generally  extends  but  a  short  distance  from  the 
centre  of  a  trunk  or  branch.  In  this  manner  a  whole  tree  is 
searched  through,  the  collectors  carrying  away  only  such  pieces 
as  are  rich  in  odoriferous  resinous  matter.  In  some  districts  it 
is  customary  to  facilitate  the  extraction  of  the  resinous  wood  by 
burying  portions  of  the  tree  in  moist  ground,  or  by  allowing 
the  entire  tree  to  remain  a  length  of  time  after  it  is  cut  down^ 
the  effect  of  which  is  to  cause  decay  in  the  non-resinous  wood^ 
and  thus  render  it  easily  removable  by  an  iron  instrument. 
Aloe  wood  is  sorted  by  the  collectors  into  various  qualities^ 
the  finest  of  which,  called  Oharki,  is  worth  in  Sylhet  from 
6  to  8  rupees  per  pound.  {Sanbury  Science  Papers.) 
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Description. — The  wood  occurs  in  irregular  pieces,  which 
vary  in  colour  from  grey  to  dark-brown,  according  to  the  amount 
of  resin  which  they  contain ;  both  light-coloured  and  dark 
pieces  are  marked  with  longitudinal  veins  of  a  darker  colour. 
The  best  pieces  show  numerous  cavities  and  sinuses  produced 
by  the  cutting  away  of  wood  less  impregnated  with  resin ;  they 
sink  in  water.  When  a  portion  is  chewed,  it  softens  between 
the  teeth  ;  the  taste  is  bitter  and  aromatic ;  when  burnt,  it 
diffuses  an  agreeable  odour. 

Mr.  J.  G.  Prebble  has  kindly  furnished  us  with  the  following 
interesting  remarks  upon  the  aloe  woods  of  the  Bombay 
market: — ** The  true  Agar  woods  are  imported  into  Bombay,  in 
boxes  holding  about  1^  cwt.,  from  Bankok,  and  usually  %m 
Singapore  or  Batavia.  Some  of  the  Parsee  dealers  in  Chinese 
silks  also  import  Agar  from  Hongkong,  in  small  rectangular 
parcels  holding  about  1  lb.  each,  and  bearing  a  yellow  label  with 
the  name  of  the  packer  in  the  Chinese  character.  This  Agar 
which  I  have  examined  is  the  Gaguli  variety  {A.  Agallocha), 
and  has  been  carefully  dressed,  and  polished  or  painted  black. 
One  or  more  false  Agars  composed  of  heavy  resinous  woods  are 
also  imported  from  Singapore.  The  true  Agars  vary  considerably 
in  the  amount  of  resin  they  contain  ;  old  and  decayed  samples 
consist  largely  of  resin.  A  good  specimen  yielded  to  Hanbury* 
48  per  cent,  of  matter  soluble  in  rectified  spirit.  Compact  and 
not  apparently  very  resinous  samples  of  Gaguli  and  Mawardi 
Agar,  treated  successively  with  petroleum  ether,  ether,  and 
alcohol,  gave : — 


V  olatileoil. 


Resin  soluble 
in  ether. 


Resin    soluble  in 
alcohol,  insoluble 
in  ether. 


Gaguli 


i  per  cent. 


Mawardi  1*5  per  cent. 


13*8  per  cent. 
11 '6  per  cent 


9*4  per  cent. 
9*0  per  cent. 


The  volatile  oil  is  of  a  yellow  colour,   and  possesses  the 
characteristic  odour  of  the  woods.     It  gives  a  reddish-brown 

*  Science  Papen,  page  265. 
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coloration  with  sulphuric  acid.     The  ether  resin  is  soluble  in 
aqueous  solution  of  potash,  with  a  reddish-brown  colour,  from 
which  the  resin  is  precipitated  by  acids.     The  two  true  Agars 
Oaguli  and  Mawardi  are  composed  of  rather  thin- walled  wood- 
cells,   traversed  with   numerous  one-celled  rows  of  medullary 
rays  which  are  frequently  interrupted  by  large  cellular  passages 
or  medullary  spots.     These  structures  appear  as  elongated  spots 
of  cellular  tissue  with  their  greatest  diameter  following  the 
periphery  of  the  stem.*      In  Mawardi  Agar  the  vessels  are 
much  larger  and  more  numerous  than  in  Gaguli  Agar.     The 
vessels,  rays  and  cellular  passages  are  filled  with  resin.     On 
comparing  sections  of  the  stems,  \  inch  thick,  of    herbarium 
specimens,  kindly  sent  by  Dr.  King  from  the  Calcutta  Herbarium, 
of  Aquilaria  Agallocha  and  A.  malaccensis  with  the  Ag&i*s,  it 
was  observed  that  the  structure  of  Gaguli  Agar  was  apparently 
identical  with  that  of  A.  Agallocha^  and  I  think  there  is  little 
doubt  that  this  tree    is  the  source  of  this  variety  of  Agar. 
Mawardi   Agar  is   also  probably  derived  from  A,  malaccensis. 
The  false  Agars  have  thick-walled  wood-cells,  less  numerous 
vessels  than  in  the  true  Agars,  and  no  well-defined  medullary 
spots. 

"  Taggar  wood  is  a  heavy,  dark-coloured,  oily  and 
resinous  wood,  the  botanical  origin  of  which  is  unknown, 
imported  into  Bombay  from  Zanzibar.  It  sinks  in  water,  and 
its  aqueous  infusion  has  a  yellow  colour  with  a  greenish 
fluorescence  From  Bombay  it  is  sent  to  the  large  cities  of 
Northern  India,  Delhi,  Lucknow,  &c.,  where  it  is  distilled  with 
other  ingredients  to  form  some  of  the  compound  attars,  so  much 
esteemed  by  the  natives. 

According  to  Dr.  Royle's  Catalogue,  Taggar  wood  was  sent 
from  Delhi  to  the  great  Exhibition  of  1851.  Twenty  pounds 
of  the  ground  wood  submitted  to  distillation  with  water  during 
three  consecutive  days^  with  frequent  cohobation,  yielded  six 
fluid  ounces,  equivalent  to  two  per  cent,   of  a  yellowish  oil 

*  De  Bary,  Comparative  Anatomy  tf  the  Phanerogams  and  Fernt, 
page  492. 
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which  quickly  changed  to  a  reddish-brown  colour.  The  oil  is 
neutral,  of  Bp.  gr.  *9546,  bitter,  and  with  an  odour  resembling, 
but  distinct  from  sandal  wood  oil.  It  dissolves  in  all  proper* 
tions  of  alcohol,  ether,  chloroform,  benzol  and  petroleum  ether. 
It  dissolves  iodine  without  violent  reaction,  and  yields  no 
characteristic  reaction  with  sulphuric  acid,  being  only  darkened 
in  colour.  Exposed  to  the  air  in  a  thin  layer,  it  acquires  a 
crimson  colour.  At  a  low  temperature,  by  keeping  in  ice,  the 
oil  remains  clear  and  free  from  any  deposit,  but  becomes  very 
thick  and  viscid,  and  develops  a  strong  greenish  fluorescence 
which  vanishes  or  nearly  so  at  a  higher  temperature,  85^  F. 
The  finely  powdered  wood,  treated  successively  with  petroleum 
ether,  ether,  and  alcohol,  yielded  to  the  petroleum  ether  8*75 
per  cent,  of  a  mixture  of  volatile  oil  and  resin,  which  deposited 
on  the  sides  of  the  evaporating  dish  a  few  small  tabular  crystals. 
On  drying  at  110  C,  this  mixture  of  oil  and  resin  lost  volatile 
oil  equivalent  to  5*75  per  cent.  The  ether  extracted  a  resin, 
6'4  per  cent.,  soluble  in  aqueous  solution  of  potash,  with  a  deep 
reddish -brown  colour  and  greenish  fluorescence,  in  solutions  of 
ammonia  and  of  carbonate  of  soda.  The  resin  is  precipitated 
from  these  solutions  by  acids.  Strong  sulphuric  acid  dissolves 
the  resin  with  a  red  colour,  from  which  it  is  precipitated  by 
water  in  yellowish-brown  flocks.  It  is  readily  soluble  in  glacial 
acetic  acid,  but  no  crystals  were  obtained  on  the  spontaneous 
evaporation.  It  is  insoluble  in  benzol  and  petroleum  ether 
and  in  boiling  alum  solution.  The  resin  probably  contains  an 
anthraquinone  derivative  allied  to  Emodin  and  Ghrysophanic 
Acid,  but  I  have  not  yet  succeeded  in  isolating  it.  Alcohol 
extracts  a  resin,  4*12  per  cent.,  insoluble  in  ether.  Taggar 
wood  is  valued  in  Bombay  at  about  Rs.  3  per  maund  of  28  lbs." 

Mazariyun. — The  Mezereon  of  Mahometan  physicians  is 
described  in  their  works  upon  Materia  Medica  as  a  leaf. 

It  is  considered  by  C.  Bauhin  to  be  the  Oneorum  tricoccon, 
and  is  probably  the  same  as  the  Cham^lea  of  Scribonius,  of  which 
he  says  :  ''Furgat  belle  chamaalea,  qusD  herba  olivsD  folia  similia 
habet :  quorum  quinque  vel  sex  dare  oportet."     (Comp.    136.) 
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Apuleius  Flatonicus  has  the  following  notice  of  it : — ^  Alii  pyro* 
agnen,  alii  heracleoHy  alii  bdelyram,  alii  coocon  gnidion* 
Romani  ckocaciiim,  nonnuUi  olea^inem,  quidam  olea&tellum 
vocant."  (De  Vir.  Herb.,  26.) 

Mir  Muhammad  Husain  says  there  are  three  kinds,  viz,, 
white  with  lar^  thin  leaves,  called  Ashkhis,  yellow  with 
yellowish  thick  leaves,  smaller  than  those  of  the  olive,  called  in 
Persian  Safl-harg  and  Mu%M^r{i,  and  black  with  black  leaves  1 
The  white  is  to  be  preferred  as  the  least  acrid ;  hut  even  the 
leaves  of  this  kind  require  to  be  soaked  for  fortj^ight  hours  in 
vinegar,  which  should  be  several  times  changed,  to  make  them 
£t  for  medicinal  use.  Having  been  thus  prepared^  they  are  to 
be  washed  and  dried,  and  pounded  with  almond  oil.  This  pre- 
paration may  then  be  given  in  combination  with  purgatives, 
bitters  and  aromatica,  in  dropsy  or  in  such  cases  as  are  benefited 
by  hydrogogueand  drastic  cathartics^  to  the  extent  of  24  grains- 
MuUa  Ahmad  Nabtf,  in  his  Tarikh^eUlmkama,  tells  a  story  of  a 
dropsical  patienty  who  was  cured  by  eating  locusts  which  had 
been  feeding  upon  Mezereon  leaves ;  thej  acted  as  a  hydro- 
gogue  cathartic. 

Lasiosiphon    eriocephalus^     Bcne.^    Wight     Ic, 

tt.  1859-60 ;  Jacq.  Voy.  Bot,,  t,  150,  a  native  of  the  Deccan 
Peninsula  and  Cevlon,  is  a  shrub  with  leaves  like  the  willow,  and 
terminal  heads  of  flowers,  surrounded  by  an  involucre  of  oblong, 
rather  hoary  leaflets.  It  is  common  on  the  hills  of  Western 
India,  and  the  bark  is  a  powerful  vesicant,  v^hich  has  not,  as 
far  as  we  are  aware,  been  mentioned  in  native  medical  works. 
The  peasantry  are,  however,  acquainted  with  its  properties,  and 
when  they  have  a  lean  ox  or  cow  to  take  to  market,  rub  the  skin 
with  a  decoction  of  the  bark,  which  causes  swelling  and  an 
appearance  of  plumpness,  which  disappears  in  a  few  days  much 
to  the  discomfiture  of  the  purchaser- 

Dr.  J.  Y.  Smith,  in  his  Matheran  Hill,  its  People,  Planfi 
and  Animals  (p.  35),  says  "the  Bameiha  bushes  are  often 
seen  stripped  of  their  bark,  which  is  used  for  poisoning 
fish.'* 

III.— 29 
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The  bark  consists  x)f  an  outer  suberous  portion  which  is  of 
a  light-brown  colour  and  divided  by  numerous  transverse  and 
longitudinal  fissures,  so  that  it  can  be  easily  separated,  and  of  an 
inner  layer  which  is  white,  tough,  and  silky  like  Mezereon.  The 
wood-cells  are  easily  separated  and  form  pretty  microscopic 
objects,  as  they  are  beautifully  transparent.     The  taste  is  acrid. 

Chemical  composition, — The  fresh  bark  was  beaten  into  a 
paste  in  a  mortar,  and  the  mass  divided  and  placed  in  two 
bottles,  one  containing  ether  and  the  other  spirit  of  wine  ;  they 
were  both  shaken  occasionally  and  the  mixture  allowed  to 
macerate  for  24  hours.  The  ether  extract  was  filtered  off  and 
evaporated  at  a  very  low  tenaperature  until  a  thick,  green, 
greasy  substance  was  left.  This  was  washed  with  warm  water 
and  a  small  piece  placed  upon  the  skin  of  the  arm  and  spread 
so  as  to  cover  a  space  the  size  of  a  rupee.  In  about  two  hours 
irritation  of  the  skin  was  produced,  and,  on  removing  the 
cohering  of  the^rm,  it  was  found  that  several  small  blisters  had 
formed  under  the  extract  and  extending  beyond  it.  The 
alcoholic  tincture  was  then  removed  by  filteration  and  carefully 
evaporated  at  a  gentle  heat.  The  residue  contained  very  little 
of  the  green-coloured  resinous  matter,  but  a  large  quantity  of 
saccharine  substance,  which  was  non-crystalline.  This  extract 
was  applied  to  the  skin  as  in  the  previous  experiment,  but  the 
application  was  followed  by  only  a  slight  reddening  due  to  the 
small  amount  of  resin  in  the  dried  extract.  The  resin  appears 
to  be  the  source  of  the  vesicating  principle  of  the  bark.  It  has 
an  acid  reaction  in  neutral  solvents,  is  soluble  in  ammonia 
with  a  yellowish-brown  colour,  and  is  associated  in  the  ethereal 
extract  with  a  fatty  base  which  facilitates  its  use  as  a  blistering 
agent. 

The  roots  of  Daphne  oleoides,  Schreb,,  Royk  Illy  t  81, 
are  used  in  Afghanistan  as  a  purgative.  Aitchison  (Flora  of 
Kuram  Valley)  says :  *'  Camels  will  not  eat  this  shrub  except 
when  very  hungry.  It  is  poisonous,  producing  violent 
diarrhoea.  I  feel  certain  that  much  of  the  mortality  of  camels 
in  the  Euram  Division  was  due  to  the  prevalence  of  this 
flhrub," 
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VISCUM  ALBUM,  Linn, 

Fig. — Eng.  Bot.  xxt.,  t  1470  ;  Woodv.  Med.   Bot,  suppt, 
f.  270.     White  Mistletoe  (Eng.),  Gui  (Fr.). 

Hab. — Temperate  Himalaya.  Westward  to  the  Atlantic. 
The  berries* 

Vernacular. — Kismish-kawali  (Ind.  Bazars). 

History,   Uses,  &C. — Mistletoe  is   the   i(os  of  Theo* 
phrastus  and  Dioscorides,  and  was  considered  by  the  ancients  to 
haye  discutient  properties.     It  was  applied  to  disperse  tumors 
and  to  mature  abscesses,  and  was  giyen  internally  in  enlargement 
of  the  spleen.     Matthiolus  and   Paracelsus  recommend  it  in 
epilepsy,   and  Kolderer,   Cartheusar,  Colbateh,   Loseke,   Van 
Swieten  and  others  have  stated  that  they  found  it  beneficial  not 
only  in  this  disease,  but  in  other  convulsive  affections.     This 
plant  was  formerly  held  to  be  sacred  in  Europe,  and  in  ancient 
Britain  it  was  cut  with  a  golden  sickle  by  a  Druid  in  white 
robes,  amid  the  sacrifice  of  victims  and  the  fasting  of  devotees. 
Thus  obtained,  the  6md  was  considered  a  heal-all,  a  charm 
against  disasters,  and  the  emblem  of  fertility.     As  such  it  was 
a  special  object  of  worship  with  the  ancient  Britons,  who  called 
it  uckelfa,  a  high  place,  uchellawrj  the  most  exalted,  uckelwgdd, 
the  lofty  shrub,  atoyrbren,  the  ethereal  tree,  prenpuraur,  the 
tree  of  pure  gold,  &c. — nunes   still  surviving  in  the  Welsh 
language. 

Pliny  (xvi.,  93,  94,  95)  describes  the  Viscum,  and  the 
method  of  making  birdlime  from  it ;  he  also  notices  the  super- 
stitions held  concerning  it  by  the  Gauls,  and  its  worship  on  the 
fifth  day  of  the  moon,  the  day  which  is  the  beginning  of  their 
months  and  years.  A  festival  in  honour  of  the  mistletoe  called 
Chiilanleu  or  QuUanneuf  (gui  de  Tan  neuf )  was  held  in  France  aa 
late  as  the  16th  century,  and  in  England  the  plant  still  hangs 
in  the  hall  at  Christmas. 
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The  dried  berries  sold  in  the  bazars  as  Kismish-kawaKy  or 
more  correctly  JR«w/«A-i-A:atra/ey(f/i, ape  also  called  Muizak-i-asli, 
and  in  Arabic,  Dibk. 

Kawali  or  Kauli  i»  the  name  of  a  gipsj  tribe  in  Persia. 
Baron  C.  A.  de  Bode^  in  his  Travels  in  Luristan  and  Arabistait 
(Vol.  II.,  p.  100),  mentions  his  being  shown  in  the  forests  of 
the  Zagros  mountains,  on  the  road  from  Eirmanshah  to  Baghdad, 
a  fruit  called  by  the  natives  Angur-i-Kauli,  or  grapes  of  the 
Kauli,  which  grow  on  the  Mazu  or  gall-tree  (oak),  of  a  yellow- 
ish transparent  colour,,  sometimes  used  as  glue. 

The  hak(m  Dawdd  says  of  Bibk  (in  a  passage  which  is 
imperfect  in  the  Tujel  Ariis)  '^it  is  found  upon  the  tree  in  like 
manner  as  lichen  (*^ii^^),  but  is  a  berry,  like  the  chickpea 
(ua»^)  in  roundness;  .  .  ,  .  the  best  thereof  is  the 
smooth,  soft,  with  much  moisture,  inclining,  in  its  exterior,  to 
greenness,  and  it  is  mostly  found  upon  the  oak ;  when  it  is 
cooked  with  honey  and  ,^i  j  ( j  nice  of  fresh  dates,  &c. )  •  ^  .  . 
and  drawn  out  into  lougish  strings,  and  put  upon  trees,  the 
birds  become  caught  by  it/'  {Madd  el Kdmua^)  The  author  of 
the  Makhzan-el-Adiciya  has  the  f cowing  account  of  it:— "A 
berry  smaller  than  the  seed  of  Cicer  arietinum,  green  when 
fresh,  but  when  dry  shrivelled  and  of  a  Im-owti  colour,  the  con- 
tents are  moist  and  viscid,  the  seeds  about  the  size  of  poppy- 
seeds.  The  plant  is  parasitic  upon  the  pear  and  other  trees, 
and  consists  of  several  branches,  the  leaves  are  like  those  of  the 
pomegranate,  and  of  a  pale  green.  Properties  resolvent  and 
laxative,  a  solvent  of  corrupt  humors  which  it  withdraws  from 
the  system.  When  steeped  in  hot  water,  strained,  and  beaten 
up  with  the  kernels  of  the  walnut  or  castor  oil  (which  is  the 
usual  form  of  administration),  it  clears  the  system  of  adust  bile 
and  phlegm,  removes  obstructions,  and  is  a  remedy  for  lumbago, 
piles,  &c.  Applied  externally  it  promotes  the  suppuration,  or 
causes  the  dispersion  of  tumors  or  enlargements.  Sportsmen 
use  it  as  birdlime,  and  dyers  as  a  mordant  for  crimson.'* 

Of  recent  years,  mistleloe  has  again  attracted  attention  as  a 
medicine.     Dr.  W.  H.  Long  {Nnc  Hemedies,  1878,  p.  112)  after, 
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ten  years'  experience  of  it  as  an  oxytocic,  arrived  at  the  conclu- 
sion that  it  is  saperior  te  ergot.  He  used  it  also  in  the  forms- 
of  infusion,  tincture,  decoction  and  fluid  extraet  in  many  cases 
of  menorrhagia  and  post^partum  hsemorrhage  with  gratifjdng: 
results.  He  conceived  that  it  incited  the  natural,  rather  than 
the  tonic*  contraction  of  the  uterus.  A  physician  in  South 
Carolina  refers  to  three  cases  of  abortion  in  negroes  produced 
by  this  plant.  (Med.  Bee,  xvii.,  276  ;  Stille  and  Maisch,,  Nat. 
Bisp.,  1884,  p.  1617.)  Dr.  R.  Park  speaks  of  a  tincture  of 
Visctcm  album  as  a  valuable  substitute  for  Digitalis ;  the  ecbolic- 
action  of  the  plant,  ho  soys,,  is  more  energetic  than  that  of 
ergi)t.     Dose,  10 — 60  grains. 

Description. — The  dried  berries  are  about  J  of  an  inch 
in  diameter,  soft,  brown,  and  shrivelled ;  they  contain  a  small 
seed  about  the  size  of  a  poppy-seed.  When  crushed  they  aro 
very  sticky. 

Chemical  cofnposttton. — M,  Pavlevsky  {Buli^  8oc,  Chim.  (2), 
xxxiv.,  348)  has  obtained  from  the  leaves  of  V.  album  a 
crystallizable  acid  corresponding  to  the  formula  CH*0*  or 
(CH^O^)  HO.  It  forms  large  prisms  insoluble  in  alcohol 
and  ether,  slightly  soluble  in  water,  and  fusing  at  101 — 103^0* 
It  is  obtained  by  boiling  the  leaves  with  water  acidulated  with 
nitric  acid,  and  allowing  the  decoction  to  cool.  The  silver  salt 
of  this  acid  is  explosive.     ( Tear-Book  of  Tharm.,  1881,  p.  63.) 

The  berries  contain  a  substance  which  has  been  named  Viscin 
by  Reinsch,  who  obtained  it  from  birdlime  by  digesting  it  with 
90  per  cent,  alcohol  as  long  as  it  coloured  that  h'quid  yellow, 
after  which  it  was  boiled  repeatedly  with  alcohol  to  remove 
wax.  The  remaining  yellowish-brown  mass,  when  treated  five 
or  six  times  with  ether,  gave  up  viscin,  whilst  tiseaoutchin  and 
woody  fibre  remained  imdissolved.  The  ethereal  solution  was 
then  evaporated,  and  the  viscid  yellow  mass  thus  obtained 
kneaded  with  alcohol  so  long  as  it  gave  off  colouring  matter. 
It  was  then  kneaded  under  water,  and  heated  to  120°,  without 
access  of  air,  until  the  whole  of  the  water  was  expelled. 
Viscin  is  a  clear  transparent  mass,  of  the  consistence  of  honey 
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at  ordinary  temperatures,  and  capaUe  of  being  drawn  out  into 
long  threads ;  fluid  at  1 00^,  like  oil  of  almonds ;  sp.  gr.  1 . 
It  produces  a  greasjr  stain  on  paper,  is  nearly  inodorous  and 
tasteless,  and  has  an  acid  reaction.  Formula  C*°H*®0*^, 
Viscaoutchin  remains  behind,  together  with  woody  fibre,  after 
the  extracticm,  of  yiscin  by  ether  ets  above,  and  is  taken  up  by  oil 
of  turpentin^e.  After  distilling  oflE  the  turpentine,  the  yellowish 
mass  is  dissolved  in  ether,  in  which  it  has  now  become  soluble ; 
the  ethereal  solution  is  evaporated,  and  the  residue  is  washed 
with  alcohol  and  water,  and  dried  at  120^.  At  ordinary 
temperatures  it  is  viscid,  and  resenibles  vegetable  wax ;  at  120^ 
it  is  of  the  consistence  of  olive  oil.  It  is  very  elastic,  and 
may  be  drawn  out  into  long  threads;  sp.  gr.  0*978.  It  is 
tasteless,  of  faint  odour  and  neutral  reaction.  Formula 
C*oH"0\     {Gmeliny  xvii.,  p.  352.) 

Viscum  et  LrOranthuS,  sp,  var.  In  the  Pharmacopoeia 
or  India,  the  leaves  of  a  Viscum,  doubtfully  referred  to 
V,  monotcum  (Kuchila  ke  molung),  growing  on  Nux  Vomica 
trees  in  the  neighbourhood  of  Guttack,  are  stated  to  possess 
poisonous  properties  similar  to  those  of  the  tree  on  which  the 
plant  grows.  The  subject  was  investigated  in  1837  by  Sir  W. 
O'Shaughnessy,  who  is  said  to  have  detected  in  the  powdered 
leaves  the  presence  of  strychnine  and  brucine  :  and  the  leaves 
were  for  a  time  used  by  Dr,  Duncan  Stewart  and  others  as  a 
substitute  for  Nux  Vomica.  A  case  of  what  is  stated  to 
have  been  fatal  poisoning  by  the  leaves  is  mentioned  by 
Norman  Chevers  in  his  work  on  Indian  Medical  Jurisprudence, 
The  symptoms  were  those  of  strychnia  poisoning.  In  1861 
Mr.  Leon  Souberain  {Pharm,  Journ,,  p.  568)  published  an 
account  of  a  poisonous  species  of  Loranthus  found  on  the 
Nilgiris,  growing  on  Nux  Vomica  trees,  and  known  to  the 
natives  as  Pouhurim. 

In  Pudukota,  a  decoction  of  a  species  of  Loranthus  called 
Pillooroovi  or  Kooroanthoo,  probably  the  same  plant,  is  applied 
to  skin  diseases  to  relieve  itching. 

Under  the  name  of  BanddkptMhp,  the  flowers  of  Loranthus 
longiflorm,  Desrouss.,  Rheede,  Sort  Mai,,  x,,  t.  4,  have  been  sent 
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to  us  from  Poona  a6  having  a  reputation  among  the  Hindus 
as  a  remedy  in  consumption^  asthma,  and  mania ;  they  are 
astringent. 

Dr.  Buchanan-Hamilton,  when  in  Mysore,  was  shown  the 
Loranthtis  falcatm,  Linn.'(  ^Wotu,'  Canarese),  the  bark  of  which 
was  used  by  the  poorer  natives  in  place  of  betel-nut;  with 
quicklime  it  tinges  the  saliva  and  mouth  of  a  fine  red,  brighter 
even  than  that  communicated  by  the  Areca. 

In  Travancore,  the  Loranthaceous  parasites  on  the  Nux 
Yomica  are  called  JTan/Vram-^i^^Aa/ in  Malayalim,  and  are  used  in 
medicine  by  the  natives,  but  when  the  parasites  are  scarce,  the 
young  leaves  of  the  Nux  Vomica  tree  are  used  as  a  substitute. 

A  contribution  by  M.  A.  CJhatin  to  the  Paris  Academy  of 
Sciences  entirely  contradicts  the  statement  we  have  extracted 
from  the  Pharmacopoeia  of  India,  and  the  belief  of  the  natives 
that  these  parasites  partake  of  the  nature  of  the  plants  upon 
which  they  grow  ;  so  that  the  old  ideas  concerning  the  non- 
elaboration  of  sap  by  parasitic  plants  will  have  to  be  abandoned. 

M.  Chatin  finds  that  the  tannin  of  the  mistletoe  is  not 
identical  with  that  of  the  oak  on  which  it  grows,  but  gives  a 
green  colour  and  not  a  blue*black  with  iron  salts ;  that  the 
Loranthus,  which  grows  on  Strychnos  Nux  Vomica,  does  not|  as 
has  been  asserted,  contain  a  trace  of  either  strychnine  or 
brucine,  and  that  the  Balanophora  parasitic  on  Cinchona  Calisaya 
does  not  contain  any  of  the  alkaloids  of  cinchona  barks.  The 
Loranthm  growing  on  orange  trees  never  partakes  of  the  yellow 
colour  of  the  wood  of  its  host  plant,  nor  does  the  Orobanche  of 
the  hemp  possess  the  odour  of  the  latter ;  while  Hydnora 
africana,  used  as  food  in  South  Africa  by  the  Hottentots,  grows 
on  an  acrid  and  even  vesicating  Euphorbia.  It  is  evident, 
therefore,  that  the  sap  absorbed  from  the  host  plant  must  be 
modified  by  the  parasite  to  form  its  own  peculiar  products. 
(Pharm.  Journ.,  May  2nd,  1891.) 

The  Forest  Officer  of  Qanjam,  a  district  where  the  Strychnos 
grows  so  plentifully,  sent  to  one  of  us  a  specimen  of  a  species 
iti   Yiscum   taken  from  these  trees,  which  was  identified  as 
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V.  ariiculatum.  The  sample  was  a  small  one,  but  it  was  sufficient 
to  determine  by  analysis  that  the  trace  of  alkaloid  present  was 
neither  strychnine  nor  brucine.  The  leares  contained  a  pecu- 
liar tannic  acid,  giving  a  green  precipitate  with  ferric  salts,  and 
a  resin  soluble  in  ether  and  alcohol,  striking  a  blood-red  colour 
with  strong  sulphuric  acid.  The  chemical  constituents  of  the 
leaves  of  the  parasite  were  altogether  different  to  those  of  tha 
leaves  of  the  Nux  Vomica  tree* 
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SANTALUM  ALBUM,  Unn. 

Fig. — Bedd,  FL  Sylv.^  U  256;  Hayne,  Amz.  Gewachs,  a-., 

I.  1;  BetitL  and   Tnm.,  t  292;  Rumph.   Atnb.  iu^L    11.   San- 
dalwood {Eng.),  Santal  blanks  (Fr.)^ 

Hab.-- -Beecan  Peninsula.     The  wood   and   essential  oil. 

Vernactdar. — Chandan,  Sufed-chandan  {Hind.),  Sandanak- 
kattai  ( Tank,),  Q-andhapu-chekka  ( TeL),  Ghandana-mutti  {Mal.)^ 
Gandhada-chekke  ( Can. ),  Ghandon,  Sada-chandon  ( Beng, ), 
Ohandana,  Sukhada  (Ghiz.)^  Ghandana,  Gandha-che-khor 
(Afar.). 

History,  Uses,  8cC* — Sanskrit  writers  make  two  kinds 
of  Ghandana:  the  darker,  heartwood,  they  cslU  Pitachandana,  or 
yellow  Sandal ;  and  the  lighter  wood,  Srikhanda,  or  white  Sandal. 
Ghandana  is  mentioned  in  the  Nirvkta,  or  writings  of  Yaska,  the 
oldest  Vedic  commentary  extant,  said  to  be  written  not  later 
than  the  5th  century  B.G-  It  is  also  referred  to  in  the  ancient 
opic  poems  of  the  Hindus,  the  Ramayana  and  Mahahharata. 

According  totbe  Kathasaritsigara^  it  is  one  of  the  trees  of  the 
Buddhic  paradise,  and  the  chariot  of  the  sun  is  made  of  its 
wood  bound  with  gold. 

Sanskrit  medical  writers  describe  sandalwood  as  bitter, 
coolings  astringent,  and  useful  in  bilious  fever  and  heat  of  body  ; 
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a  paste  of  the  wood  is  directed  to  be  applied  externally  to  in- 
flammatory affections  of  the  skin,  and  is  a  domestic  remedy  for  all 
kinds  of  pains  and  aches.  Under  the  name  of  gandh  (perfume), 
it  is  largely  used  in  Hindu  ceremonial,  being  smeared  upon 
idols  and  upon  the  foreheads  of  their  worshippers.  The  wood 
is  chiefly  consumed  at  the  chita  or  funeral  pile,  even  compara- 
tively poor  people  spending  as  much  as  fifty  rupees  upon  it. 
The  Parsees  also  use  it  at  their  f  u'  oral  ceremonies.  Mahometan 
medical  writers,  commencing  with  Masih  and  Ibn  Sina,  call 
the  wood  Sandal,  and  follow  the  Hindus  in  distinguishing  the 
dark-coloured  portion  from  the  light.  The  author  of  the 
IfoMza^  describes  it  as  cold  and  dry,  cardiacal,  tonic,  astringent, 
alexipharmicy  antaphrodisiac,  a  resolvent  of  inflammatory 
swellings,  &c.  He  recommends  an  emulsf'^n  in  bilious  fever,  on 
account  of  its  cooling  and  protective  vr  ice  over  the  heart, 
brain,  stomuoh,  &c.  As  an  external  app  ion  a  paste  made  with 
rosewater  and  camphor,  or  with  sarcocoiia  and  white  of  egg,  may 
be  applied  to  relieve  headache,  or  to  any  kind  of  inflammatory 
swelling  or  skin  affection.  Sometimes  the  paste  is  made  with  the 
juices  of  herbs,  such  as  purslane,  nightshade,  &c.  Ainslie  s:  i  ^  s 
that  in  Southern  [ndia  sandalwood  given  with  milk  is  regarded 
as  a  valuable  remedy  in  gonorrhoea.  Rumphius  (ii.,  p.  42) 
mentions  a  similar  use  of  it  at  Amboyna.  In  the  Concan 
sandalwood  oil  with  cardamoms  and  bamboo  manna  is  given  in 
gonorrhGsa,  and  nLixed  with  lime  juice  and  camphor  it  is  used  as 
a  cooling  application  to  eruptions,  &c.  A  conserve  of  sandal- 
wood is  also  made  by  boiling  the  wood  cut  in  small  pieces  in 
bangar-kh^r  (impure  carbonate  of  potash)  and  water  (4  seers 
sandal,  half  a  seer  bangar-khir,  and  32  seers  water),  xmtil  it  is 
qiute^sof t.  It  is  then  preserved  in  a  thick  syrup.  Sandalwood 
was  known  to  the  Greeks  from  the  time  of  Alexander.  Arrian 
mentions  fwXo  o-oyaXiVa  among  the  Indian  imports  into  Oman  in 
the  Persian  Gulf.  Constantinus  Africanus,  a  physician  of 
the  School  of  Salerno,  appears  to  have  been  the  first  to  use 
it  medicinally  in  Europe.  In  the  Pharmacopoeia  of  India, 
Dr.  ^.  Ross  is  stated  to  have  subjected  the  wood  to  trial,  and 
found  that  whilst  its  effects  as  a  stimulant  were  very  slight,  its 
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secondary  effect  wa^  that  of  a  sedative  on  the  circulation.  Ih 
remittent  ferers  in  which  it  was  administered,  it  acted  as  a 
diaphoretic,  diminishing  at  the  same  time  the  rapidity  rather 
than  the  violence  of  the  heart's  action.  Dr.  Henderson,  of 
Glasgow,  and,  in  France,  Drs.Panas,  Gubler  andSimmonet,  have 
directed  the  attention  of  European  physicians  to  the  valuable 
properties  of  the  oil  as  remedy  for  gonorrhoea,  in  doses  of  from 
30  to  40  minims  three  times  a  day,  and  there  is  now  some 
demand  for  it  in  India  for  this  purpose. 

Dr.  Henderson  asserts  that  he  always  found  it  inoffensive,  even 
in  strong  doses  ;  that  at  the  expiration  of  forty-eight  hours  com- 
plete relief  is  effected ;  besides,  it  has  the  important  qualification 
of  pleasing  the  patient  and  being  agreeable  to  the  stomach  ;  it  is 
superior  to  copaiba  and  cubebs,  succeeding  where  the  latter  have 
failed,  and  with  a  delicate  subject  it  is  to  be  highly  valued  as  a 
remedy  uniting  a  real  stomachic  to  a  great  specific  action, 
and  that,  in  short,  during  the  last  five  years,  he  is  indebted  to 
it  for  a  great  number  of  successful  cases.  (Medical  Tunes  and 
Oaz.,  June  1865.)  In  a  communication  to  the  Paris  Ghirurgical 
Society,  Dr.  Panas  (1865)  equally  advocated  its  use.  Oleum 
Santali  has  also  been  prescribed  in  chronic  catarrh  of  the  bladder, 
where  it  performs  the  same  offices  as  oil  of  turpentine,  without 
its  injurious  effect  on  the  kidneys  and  alimentary  canal.  In  all 
oases  it  is  best  administered  in  the  form  of  Itf  idy's  Capsules,  ten 
to  twelve  of  which  may  be  given  daily  at  first,  divided  into  three 
dosesy  each  of  which  may  be  taken  a  quarter  of  an  hour  before 
meals ;  the  number  of  cap^es  taken  daily  may  be  gradually 
increased  to  24^  but  as  soon  as  the  discharge  becomes  serous,  the 
dose  should  be  gradually  diminished.  M.  C.  M^u  has  observed 
that  after  the  internal  administration  of  oil  of  sandalwood,  a 
resinous  substance  is  found  in  the  urine  having  the  odour  of  the 
wood,  which  appears  to  be  kept  in  solution  by  phosphate  of 
soda,  and  which  has  the  properties  of  a  very  weak  acid.  This 
resinous  substance  can  only  be  obtained  in  very  small  quantities 
by  shaking  the  urine  with  ether ;  to  obtain  it  in  larger  quantity, 
an  acid  must  be  used  (phosphorio  or  tartaric),  which  makes  the 
urine  turbid  from  separation  of  the  resinous  matter.    If  the  urine 
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is  now  sliakeix  with  ether,  and  the  ether  evaporated,  the  resinous 
matter  is  obtained  of  a  light-brown  colour,  and  haying  the  odour 
of  sandalwood.  This  substance  in  contact  with  concentrated 
sulphuric  acid  affords  the  same  yellow-brown  and  red  colours  as 
pure  oil  of  sandalwood.  M.  M^hu  has  also  observed  that  the 
pure  sandal  oil  does  not  communicate  a  violet  odour  to  the  urine, 
as  is  the  case  when  the  oil  is  adulterated  with  copaiba  and  tur- 
pentine. (Journ.  de  Pharm,  et  de  Ckim.y  Sept.  1st,  1886.)  The 
fact  of  a  resin  being  precipitated  by  acids  from  the  urine  in 
cases  in  which  sandalwood  oil  has  been  administered,  has 
therefore  to  be  remembered  in  testing  for  albumen  with  nitric 
acid. 

Description.—- Sandalwood  logs  are  about  a  yard  in  length 
and  5  to  6  inches  in  diameter ;  they  are  stripped  of  the  bark 
and  a  portion  of  the  sapwood.  Andreas  Petersen  of  Copen- 
hagen, who  made  in  1886  a  very  careful  investigation  of  the 
wood,  says  : — "  It  is  very  homogeneous,  rather  hard  and  pon- 
derous, although  it  does  not  sink  in  water.  The  heartwood  is 
pale  reddish,  with  darker  reddish-brown  and  brighter  yellowish 
concentric  zones,  which,  when  examined  under  the  microscope, 
prove  to  be  annual  rings.  In  the  inner  part  of  the  wood  they 
are  sometimes  very  wide,  measuring,  for  instance,  as  much  as 
seven  millimetres.  Possibly,  therefore,  they  do  not  correspond 
to  one  year's  growth,  but  to  that  of  a  longer  period. 

"  The  transverse  section,  examined  by  means  of  a  lens,  dis- 
plays the  numerous  narrow  medullary  rays ;  the  vessels  are 
partly  empty,  partly  loaded  with  yellow  resin.  In  the  bright 
yellowish  sapwood  both  vessels  and  medullary  rays  are  less 
distinct.  The  sapwood  is  scentless,  whereas  the  heartwood, 
especially  when  freshly  cut,  is  in  a  high  degree  possessed  of 
the  very  agreeable  and  remarkably  persistent  odour  of  sandal 
oil. 

"  The  miscroscope  shows  the  prevailing  part  of  the  tissue  of  the 
wood  to  be  made  up  of  ligneous  fibres  (libriform) ,  the  thick  walls 
of  which  are  marked  with  small  annular  pits  (behofte  Tupfel). 
The  woody  tissue  is  traversed  by  medullary  rays  consisting  of 
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one  or  two  rows  of  somewhat  irregular  cells.  On  a  transverse 
section,  the  distance  of  the  medullary  rays  from  each  other  is 
very  diflferent.  According  to  the  size  and  position  of  the 
vessels,  the  medullary  rays  are  somewhat  undulated.  Most  of 
the  vessels  are  very  large,  the  largest  as  much  as  89  mkm.  in 
diameter.  They  are  very  regularly  distributed,  either  isolated, 
or  in  groups  of  tw^o  or  three,  very  seldom  more.  Their  walls 
are  very  thick,  being  marked  with  numerous  annular  pits^ 
communicating  with  those  of  the  surrounding  cells.  There  is 
also  to  be  met  with  in  the  wood,  parenchymatous  tissue  to  some 
extent,  which  is  made  up  either  of  isolated  cells  or  of  short 
tangential  or  oblique  rays  of  two  to  five  cells ;  these  parenchy- 
matous layers  very  seldom  run  from  one  medullary  ray  to 
another.  Crystals  of  oxalate  of  calcium  are  also  found ;  and 
in  longitudinal  sections  they  are  seen  to  be  enclosed  in  long 
ducts,  containing  each  10 — 15  crystals.  As  to  the  concentric 
zones  of  darker  and  brighter  tint,  as  mentioned  above,  the 
vessels  of  the  latter  zones  are  much  smaller  and  less  numerous 
than  those  of  the  dark  ones  ;  the  libriform  cells  likewise  show 
the  same  difference,  although  less  distinctly.  Thus  the  dark 
zones  in  all  probability  represent  the  wood  built  up  in  spring. 
The  vessels  have  an  average  diameter  of  74  mkm.^  those  of  the 
vessels  in  the  other  rings  being  only  47  mkm. 

'*  The  darker  colour  is  due  partly  to  the  actual  cell -walls,  partly 
to  the  resin  contained  in  numerous  vessels.  On  the  whole,  the 
concentric  markings  or  zones  are  more  distinct  to  the  naked  eye 
than  uuf!  »  the  microscope.  On  a  vertical  section  the  medullary 
rays  are  seen  to  be  built  up  of  usually  less  than  eighteen  layers, 
each  consisting  of  two  or  three  rows  of  cells.  The  position  of 
the  medullary  rays  and  pits  does  not  allow  this  wc  Da  to  be  classed 
among  the  woods  wh*  .  *^ere  described  by  Hohnel  as  showing 
the  remarkably  rcgi  ■  arrangement  of  layers  or  series  like 
stories,  which  he  termed  a  *  stockwerkahnliche  *  structure.  If 
these  slices  of  the  wood  are  boiled  for  some  minutes  with  nitric 
acid  (M8'j),  a  little  chlorate  of  potassium  being  added,  the 
single  cells  are  easily  isolated.  The  libriform  cells  are  then 
distinctly  seen  to  exhibit  the  typic  form  alluded  to  above,  a  few 
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of  them  reminding  one  extremely  of  the  fibres,  of  which  the 
pinewood  is  made  up.  I  have  also  noticed  intermediate 
fibres,  marked  with  both  true  annular  and  laterally  extended 
pits  (Hoftiipfel  and  Spalttiipfel).  The  vessels  are  short, 
somewhat  obliquely  truncated,  and  perforated  with  a  great 
annular  hole,  the  ends  of  the  vessels  being  more  or  less 
pointed. 

"  Only  the  heartwood  is  valuable,  the  sapwood  and  branches 
being  not  used,  I  failed,  in  fact,  in  demonstrating  the 
presence  of  oil  in  the  sapwood,  the  tissue  of  which  is  nearly 
colourless,  and  exhibits  no  contents  at  all  in  its  cells.  In  the 
heartwood,  on  the  contrary,  the  cell- walls  are  very  rich  in  yel- 
low colouring  matter.  The  parenchymatous  part  of  the  wood, 
the  medullary  rays  and  numerous  vessels  are  loaded  with  a 
yellow-brownish  resinous  matter.  Thin  slices,  examined  under 
water  or  glycerine,  display  a  great  many  smaller  and  larger 
drops,  soluble  in  alcohol  and  reducing  osmic  acid  (1  part  dis- 
solved in  100  parts  of  water) ;  no  doubt  they  are  drops  of  essential 
oil.  These  drops,  flowing  out  of  the  ducts,  on  thin  sections  are 
seen  most  abounding  along  the  primary  membranes  of  the  cells 
and  in  their  pits.  But  if  rather  thick  sections  are  treated  with 
osmic  acid,  the  woody  parenchyme  and  the  medullary  rays  also 
assume  a  black  colour,  due  to  reduced  osmium.  If,  on  the  con- 
trary, the  sections,  before  being  treated  with  osmic  acid,  have 
been  well  washed  with  alcohol,  the  just  mentioned  parenchyme 
is  not  at  all  or  but  extremely  faintly  blackened.  The  cells 
under  notice  contain  no  tannic  matter,  as  shown  by  means  of 
bichromate  of  potassium  and  chloride  of  iron,  the  reduction  of 
the  osmic  acid  is  consequently  not  due  to  tannic  matter.  Small 
pieces  of  the  heartwood  were  further  treated  for  some  days  with 
a  solution  of  osmic  acid,  then  extracted  by  means  of  alcohol  and 
dried.  When  sections  were  made  from  these  pieces,  I  ascertained 
that  nearly  all  the  parenchymatous  parts  had  assumed  a  black 
colour.  Sometimes  also  the  libriform  cells  contain  a  small 
amount  of  oil,  but  the  experiments  just  mentioned  prove  the 
parenchymatom  tissue  of  the  wood  to  he  the  principal  seat  of  the 
essential  oil.     When  treated  with  a  mixture  of  equal  parts  of 
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glycerine  and  solution  of  potash  (5  per  cent.),  oil  drops  are  also 
distinctly  seen  in  the  parenchyme.  I  ascertained  that 
there  is  no  corky  membrane  in  the  walls  of  these  cells,  like 
that  occurring  in  many  other  cases*  From  a  physiological 
point  of  view,  the  absence  of  corky  walls  of  the  cells  of 
the  heartwood  might  be  expected."  (Pharm.  Joui*n*  (3), 
xvi.,  757.) 

Chemical  composition, — The  wood  treated  with  boiling  alcohol 
yields  about  7  per  cent,  of  a  blackish  extract,  from  which  a 
tannate  is  precipitated  by  alcoholic  solution  of  acetate  of  lead. 
Decomposed   by  sulphuretted  hydrogen,  the  tannate  yields  a 
tannic  acid  having  but  little  colour,  and  striking  a  greenish 
hue  with  a  ferric  salt.     The  extract  also  contains  a  dark  resin. 
(Phannacographia,)     The  most  interesting  constituent  of  sandal- 
wood is  the  fragrant  essential  oil.     It  is  a  yellowish,  remark- 
ably thick  liquid,  having  a  high  specific  gravity  (usually  more 
than  0*960);  and  is  a  mixture  of  hydrocarbons  and  oxygenated 
oils,  boiling  at  a  very  high  temperature.     The  specific  gravity 
of  a  pure  sample  of  oil  distilled  at  Hunsur  from  the  roots  was 
0*9745  at    15^*5.     M.  Chapoteaut  (BulL    Soc.    Chim,,   xxxiv., 
303)  has  shown  that  it  is  composed  of  two  oils,  one  boiling 
at  300^  and  the  other  at  310°,  and   that  the   composition   of 
the   oil    boiling   at   300"^  is  C^^H'-^^O,  and  of  the   oil  boiUng 
at   310°    C^^H'^^0.     This   chemist    has   been    able   to    obtain 
with   the   latter  oil   a   series   of  ethers  under  the    influence 
of  the  different    acids  he    brought   to    act    upon  it,  and  has 
announced  the   important   fact  that   the   oil   C^^H^^O  is   an 
alcohol,  the  aldehyde  of  which  is  the  oil  C*^n^*0.     Phosphoric 
anhydride  absorbs   water  from    both,    converting  them    into 
hydrocarbons  of  the  formulsB  C^^n*^^  and  C^^H^*,  respectively. 
By  the  Indian  process  only  2*5  per  cent,  of  oil  is  obtained  from 
the  wood,  but  the  powerful  apparatus  of  Messrs.  Schimmel  &  Co. 
of  Leipzig  affords  as  much  as  5  per  cent. 

Collection  and  Comnierce, — Mr.  0.  E.  M.  Russell,  Superinten- 
dent of  Forests  in  Mysore,  in  a  Report  upon  sandalwood  ( 1889), 
says :— "  Sandalwood  is  the  most  important  source  of  Forest 
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revenue  in  Mysore,  It  Is  a  monopoly  of  the  Mysore  Government, 
and,  except  by  Government  Agency,  no  sandal  tree  can  be 
uprooted  or  cut  down  even  upon  land  which  is  private  property. 
The  only  exceptions  are  the  Jah^irdar  of  Yelandur  and  the 
Guru  of  the  Sringeri  Matt,  who  are  permitted  to  cut  and  dispose 
of  the  sandalwood  of  their  own  Jahgirs.  The  tree  is  plentiful  in 
the  Mysore  country,  and  occurs  also,  but  in  far  less  quantities, 
in  those  portions  of  the  Madras  territory  which  border  upon 
Mysore ;  for  practical  purposes,  however,  Mysore  may  be 
said  to  almost  hold  the  monopoly  of  the  sandal  supply.  It  is  a 
somewhat  delicate  tree,  is  killed  outright  by  fire,  is  very  im- 
patient of  injuries  to  the  roots  and  bark,  and  requires  shade 
and  protection  while  young.  The  value  of  the  wood  is  depen- 
dent upon  a  volatile  oil  which  is  contained  in  the  heartwood 
only,  and  in  order  that  this  oil  may  be  developed  in  the  highest 
possible  degree,  it  is  necessary  that  the  growth  of  the  tree 
should  be  slow,  consequently  sandalwood  grown  in  arid 
situations  on  poor  stony  soil  is,  though  small,  of  far  more  value 
than  is  that  produced  by  large  well-grown  trees  growing  in 
moist  situations  and  in  richer  soil.  The  maturation  period  of 
the  sandal  tree  is  variously  stated  at  from  40  to  60  years. 
Sandalwood  is  not  eaten  by  white  ants,  and  its  contained  oil 
preserves  it  from  decay  in  a  remarkable  degree,  of  which  the 
present  collection  of  old  sandal  roots  left  in  the  ground  for 
many  years  past  is  a  conclusive  prooi.  In  former  times  it  was 
the  custom  not  to  uproot,  but  to  fell,  sandal  trees,  whereas  for 
many  years  past  the  trees  have  been  uprooted,  and  the  roots, 
which  contain  a  higher  percentage  of  oil  than  the  wood,  are  in 
great  demand  and  command  high  prices. 

'^Even  in  periods  of  depression  of  the  sandal  market,  a  fair 
demand  for  roots  has  always  been  noticeable.  The  method  of 
preparation  is  as  follows  : — 

"  The  trees  having  been  uprooted  are  roughly  deprived  of  bark 
and  of  some  of  the  sapwood  on  the  spot,  and  are  then  carted 
into  the  nearest  of  the  sandal  Kothis,  of  which  nine  exist  in  the 
Mysore  Province. 
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"  The  distribution  of  the  various  sandal  Kothis  and  their 
names  are : — 


District. 


Namber  of  Kothis. 


Names. 


Mysore... 
Bangalore 
Shimoga 


Hassan 
Kadur 


2 

Hunsur  and  Seringapatam 

1 

Bangalore. 

4 

Shimogs, 

Tirthahalli, 

Anantapur,  and 

Sbikarpur. 

1 

Hassan. 

1 

Chikmagalur. 

**  On  arrival  at  the  Kothis,  the  trunks  are  sawn  oflf  above  the 
roots,  cut  into  lengths,  all  the  white  wood  removed,  the  billets 
adzed  and  subsequently  planed  and  smoothed,  the  roots  adzed 
and  freed  of  all  adhering  bark,  mud,  and  white  wood,  and  the 
various  products — billets,  chips,  small  pieces,  hollow  wood,  saw 
powder,  &c. — collected  and  classified  according  to  the  classes 
represented  by  the  specimens  forming  the  sandal  trophy. 
About  the  months  of  November  and  December  auction-sales  of 
the  various  classes  are  held  in  all  the  Kothis  of  the  Province, 
and  are  so  arranged,  as  regards  the  dates  fixed  for  holding  the 
same,  that  purchasers  may,  if  they  choose,  attend  the  sales  in 
Shimoga,  Kadur  and  Hassan,  and  yet  be  in  time  for  those  in 
Mysore  and  in  Bangalore. 
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"  Bange  and  Yield  of,  and  Revenue  derived ^am,  Sandalwood.-^ 
The  range,  yield  of  wood,  and  the  revenue  derived  therefrom 
can  conveniently  be  shown  in  tabular  form.  The  statements 
below  contain  the  figures  for  6  years : — 
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Average  Summary  calculated  on  the  6  years. 


District. 


Colleotion. 


Bold. 


Bevenae. 


Average  rate 
per  ton  sold. 


Shimoga  District 
Mysore      do. 
Hassan      do. 
Bangalore  do. 
Kadiir        do. 


Tons. 

660} 
470} 
222i 
121} 
144} 


Tons. 

666 
463 
215 
126 
126 


Bb. 

2,17.465 

1,36,171 

78,862 

38,180 

40,178 


326} 

294 

343} 

305} 

319 


Tears. 

Collection. 

Sold. 

1 

fievenae. 

Average  rate 
per  ton  sold 

1883—84 

Tons. 

1,942} 

1,4^9 

1,523} 

1,011 

1,384} 

2,365} 

Tons. 

1,434} 

1,466 

1,0431 

1,663 

1,809} 

-2,261 

1 

Rs. 

4,70,^66 
4,36,739 
3,19,713 
6,14,862 
6,10,412 
6,82,445 

328} 

500 

1884—85 

506} 
329} 
337} 

1886    86 

1886    87 

1887—88 

302 

9,716} 

9.568} 

30,35,137 

317 

"  Thus,  the  revenue  from  sandalwood  in  1887-88  amounted  to 
no  less  than  Rs.  6,82,445,  while  the  average  revenue  for  the 
6  years  reaches  Rs.  5,05,856. 

"  There  is  but  a  slight  variation  between  the  prices  obtained 
for  the  various  classes  of  sandal  at  the  sales  held  in  the  various 
Kothis  of  the  Province,  so  the  prices  obtained  last  year  in  the 
Mysore  District,  though  somewhat  lower  than  those  obtained  in 
certain  other  Districts,  will  afford  a  fair  idea  of  the  value  of 
the  difEerent  classes. 
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''  Rates  obtained  in  auction  in  the  Mysore  District  in  December 
1887  :— 

Es.  per  ton. 

Ist  class  (selected  logs)    514 

2nd  class         (do) 496 

3rd  class          (do) 485 

4tli  class          (do) 487 

5tli  class  (logs) 471 

Roots 383 

Jajpokal  (ordinary  commercial)   352 

Bagaradad    (do.    inferior)  372 

Powder  322 

Ain  Bagar  (inferior  wood)  311 

Ain  Ghilta  (common  chips) •  187 

Hutri  Chilta  (coarse  do.)  168 

Basola  Bukni  (adzed  do.)..... 47 

Milra  Chips  (mixed  do.) 85 

"  The  yield  of  sandalwood  from  the  Mysore  Province  is  cap- 
able of  expansion.  Until  recently  little  attention  was  paid  ^to 
artificial  reproduction  and  the  encouragement  and  artificial 
enhancement  of  natural  reproduction,  the  supply  being  obtained 
solely  from  natural  growth.  Now,  however,  extensive  measures, 
having  for  their  object  Sandal  reproduction  throughout  the 
Province,  are  being  carried  out,  and  no  practical  limit  to  the 
possible  supply  of  this  valuable  tree,  beyond  the  necessary 
question  of  demand,  is  conceivable. 

"  Chief  Markets  for  Sandalwood, — It  will  be  matter  for  surprise 
that  so  valuable  a  wood,  and  one  of  which  a  single  Province 
may  almost  be  said  to  hold  the  monopoly,  should  be  so  little 
known  outside  India. 

"  The  fact  is  that  the  trade  in  Mysore  sandalwood  has  hitherto 
been  confined  to  a  ring,  consisting  chiefly  of  Muhammadan  Seits, 
who  either  as  principals  or  as  agents  of  Bombay  Firms,  attend 
the  local  sales  and  send  the  sandalwood  purchased  by  them  to 
Bombay.  The  transit  to  Bombay  from  the  coast  is  by  sea  in 
native  craft.  The  Railways  might  perhaps  secure  this  traffic 
if  they  offered  special  rates. 
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''The  carts  that  convey  the  sandalwood  to  the  coast  are  hired 
at  low  rates,  as  they  are  certain  of  return  loads  of  salt  and  other 
merchandise  to  Mysore.  Until  recently,  nearly  all  the  sandal- 
wood sold  in  the  auctions  held  by  the  Mysore  Government,  went 
to  Bombay,  but  a  demand  having  lately  arisen  for  sandal  oil  for 
medicinal  purposes,  some  direct  shipments  of  wood  for  extrac- 
tion of  oil  to  France  and  Germany,  and,  probably,  also  to 
America,  have  been  made." 

A  small  quantity  of  sandalwood  is  produced  in  the  Madras 
Presidency,  and  in  the  Bombay  districts  of  North  Canara  and 
Dharwar.  The  following  figures  show  the  revenue  obtained 
from  the  wood  in  the  Madras  districts  in  1889-90 : — 

North  Arcot......  Rs.  5,688    Average  price,  Rs,  4  per  cwt. 


South  Arcot „  1 ,885 

Salem  „  5,679 

North  Coimbatore  „  1 94 

Nilgiris „  5,616 


» 


99 


99 


>9 


>> 


» 


19 


» 


99 


W 


99 


99 


15 
IS 
12 
13 


99 


99 


>> 


>9 


Total 18,562 

Statement  of  Sandalwood  collected  in  the  North  Ganara  and 
Dharwar  Districts  in  1889-90  and  sold  hy  auction  at  Kumpta. 


No. 


Glass  of  Sandalwood. 


No.  of 
billets. 


Quantity. 


Bate. 


Amount, 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 


1st  class    

2ud  do 

3rd  do 

4th  do 

5th  do 

6th  do 

Roots    ..«. 

Jajpokal    

Small  pieces 

Trimmmgs  Bags 

Sawdust       do 

White  wood 

ToUl 


863 

472 

436 

933 

646 

1,424 

1,066 

53 

721 

88 

3 

673 


K.  m.  lb.* 

Rs. 

a. 

p- 

18    7  20 

142 

4 

8 

13    3  19 

140 

1 

7 

7    0    2 

136 

6  111 

12    0  10 

138 

6 

8 

4    0  11 

133 

0 

0 

6    0    6 

120 

0 

0 

9  12  26 

130 

0 

0 

10    0 

114 

0 

0 

0  10    9 

75 

0 

0 

3    7  16 

38 

0 

0 

0    4  17 

90 

0 

0 

8    7    7 

16 

0 

0 

82  16    3 

Hs*  a.  p. 


2,616 
1,847 

956 
1,663 

634 

601 
1,254 

114 
88 

128 
20 

133 


2    2 
0    9 

8  10 
7    5 

9  11 
4    7 


0 

0 

11 

6 


6 
0 

4 
2 


11  9 

12  9 


9,907  12    2 


*  The  Bombay  kandy  of  20  maunds  of  28  lbs. 
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In  1889-90  the  total  quantity  of  sandalwood  offered  for  sale 
in  Mysore  was  2,384  tons,  3  cwts.,  63  lbs.  Of  this  quantity  only 
2  tons,  16  cwts.,  105  lbs.,  were  placed  in  the  first  class.  The  total 
revenue  yielded  was  Rs,  8,82,031. 

The  quantities  sold  at  the  different  Kothis  were — Hunsur 
Kothi,  673  tons,  ]  3  cwts.,  58  lbs. ;  Seringapatam  Kothi,  439 
tons,  11  cwts.,  28  lbs.;  Hassan  Kothi,  180  tons,  9  cwts.,  28 lbs.; 
Ohikmangalur  Kothi,  132  tons,  14  cwts.,  70  lbs.;  JirthahaUi 
Kothi,  233  tons,  13  cwt«.,  48  lbs.;  Shimoga  Kothi,  471  tons,  14 
cwts.,  6  lbs.;  Shikapur  Kothi,  252  tons,  7  cwts,  49  lbs.  Of  the 
673  tons,  13  cwts.,  58  lbs.  offered  for  sale  at  Hunsur  Kothi^ 
only  148  tons,  4  cwts.,  28  lbs.,  consisted  of  logs,  which  were 
classified  as  follows: — 


Tons, 

cwts. 

lbs. 

Price  given. 

let  class 

•  .  • 

10 

28 

Rs,  601  per  ton. 

2nd    „ 

6 

6 

84 

„    596-    „ 

3rd     „ 

60 

4 

•      84 

„    575  to  582    per  ton. 

4th    „ 

21 

3 

56 

„   570  to  574 

5tli    „ 

6 

.  *  *  * 

... 

„   554                   „ 

The  roots  fetched  prices  ranging  from  Rs.  416  to  Rs.  449,  the 
sawdust  Rs.  420,  and  the  chips  and  trimmings  from  Rs.  70-8  to 
Rs.  301. 

Sandaltcood  oil, — The  Mysore  Government  has  long  had 
establishments  for  extracting  the  oil,  which  is  sold  at  the 
annual  auction  along  with  the  wood,  and  chiefly  bought  up  for 
exportation  to  China  and  Arabia.  It  is  procured  from  the  wood 
by  distillation,  the  roots  yielding  the  largest  quantity  and 
finest  quality  of  oil.  The  body  of  the  still  is  a  large  globular  clay 
pot  with  a  circular  mouth,  and  is  about  2i  feet  deep  by  6^  in 
circumference  at  the  bilge.  No  capital  is  used,  but  the  mouth 
of  the  still,  when  charged,  is  closed  with  a  clay  lid  having  a  small 
hole  in  its  centre,  through  which  a  bent  copper  tube  about  5  ^ 
feet  long  is  passed  for  the  escape  of  the  vapour.  The  lower  end 
of  the  tube  is  conveyed  inside  a  copper  receiver,  placed  in  a  large 
porous  vessel  containing  cold  water.  When  preparing  the  san- 
dal for  distillation,  the  white  or  sap  wood  ib  rejected,   and  the 
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heartwood  is  cut  into  small  chips,  and  distillation  is  slowly 
carried  on  for  ten  days  and  nights,  by  which  time  the  whole  of 
the  oil  is  extracted.  As  the  water  from  time  to  time  gets  low  in 
the  still,  fresh  supplies  are  added  from  the  heated  contents  of 
the  refrigerator.  The  quantity  of  oil  yielded  by  wood  of  good 
quality  is  at  the  rate  of  10  ozs.  per  maund,  or  2-5  per  cent. 
It  is  transparent  and  of  a  pale  yellow  colour,  and  has  a  resinous 
taste  and  sweet  peculiar  smell,  which  is  best  appreciated  by 
rubbing  a  few  drops  of  the  oil  on  the  warm  hand.  Its  specific 
gravity  is  about  0'980.  (Bidie.)  The  average  price  in  India  is 
about  Rs.  8  per  lb. 

From  Mr.  Russell's  report  we  learn  that  recently  Messrs.  P. 
Smith,  of  Bangalore,  and  W.  F.  Petrie  Hay,  of  Hunsur,  have, 
with  permission,  been  making  experimental  distillations.  Their 
samples  were  clear  and  good,  but  it  has  been  brought  to  notice 
that  the  use  of  iced-strainers  would  be  necessary  to  prevent  the 
oil  becoming  thick  or  cloudy  when  exported  to  colder  regions. 

False  Sandalwoods  of  Eastern  Commeire. — The  wood  of 
Santalum  Preissii  (South  Australian  sandalwood)  is  dark- 
brown  in  colour,  with  unusually  close  tenacious  texture,  and 
extraordinarily  hard  and  heavy.  It  is  much  sought  for  in 
China,  where  the  oil  is  used  for  medicinal  purposes  and  to 
perfume  soaps.  Messrs.  Schimmel  &  Co.  distilled  75  kilos  of 
the  wood  and  obtained  3  kilos,  800  grams,  of  oil.  The  wood, 
therefore,  is  one  of  tbe  richest  sandalwoods  for  oil.  In  many 
respects  the  latter  is  characteristic  and  interesting;  it  is 
viscid,  of  a  cherry- red  colour,  and  specifically  heavier  than 
water.  At  15*"  C.  its  sp.  gr.  is  1*022.  The  oil  possesses  the 
property  of  solidifying  at  medium  temperatures  and  separating 
acicular  crystals,  so  that  in  the  process  of  distillation  the 
cooling  must  be  very  carefully  effected,  otherwise  the  con- 
densing tubes  become  blocked.  This  phenomenon  occurs  espe- 
cially in  the  medium  fractions  of  the  oil.  The  rasped  wood  has 
an  agreeable  balsamic  odour  with  a  suggestion  of  rose  oil  which 
is  not  perceptible  in  the  normal  oil.  By  separating  the  oil  into 
a  number  of  fractions,  the  rose  odour  can  be  recognised  in  some 
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of  the  middle  fractions.  (Berichte  van  Schifnmel  8f  Co.,  1891.) 
The  wood  of  Santalum  cignorum  (West  Australian  san- 
dalwood) has  a  sharp  odour  which  distinguishes  it  from  true 
sandalwood.  The  oil,  which  has  the  same  peculiarity,  has  a  sp. 
gr.  of  0-953,  rotation  +5®  20. 

African  Sandalwood  (botanical  origin  unknown)  is 
reddish- brown  in  colour,  and  very  hard  and  close.  Distilled 
with  water  it  yields  3  per  cent,  of  a  ruby-red  oil  having  the 
consistence  of  true  sandalwood  oil.  Its  sp.  gr.  at  15^  C.  is 
0*969.  The  odour  resembles  that  of  West  Indian  sandal  oil. 
(Berichte  von  Schimmel  8f  Co.,  1891.)  This  wood  is  largely 
imported  into  Bombay ;  a  sample  kindly  supplied  by  Messrs. 
Schimmel  &  Co.  was  found  to  agree  exactly  with  that  sold  in 
the  bazaar.  It  is  used  in  India  as  a  cheap  substitute  for  true 
sandalwood. 
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EUPHORBIA  PILULIFERA,  Linn. 

Fig, — Jacq,  Icon,,  t.  478  ;  Burm.  Thes.  ZeyL,  it.  104-105, 

Hab. — Throughout  the  hotter  parts  of  India.     The  herb. 

Vernacxihr. — Dudhi  {Hind,)y  Bara-keru  (Beng,),  Goverdhan, 
Mothidudhi,  Nayeti  (Mar.),  Dudheli  (Ouz,),  Amumpatchai-arissi 
(Tam.)f  Bidari,  Nanabala  (Tel.),  Gentikasa,  Barasu  (Can.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  by 
Hindu  medical  writers,  nor  does  there  appear  to  be  any  Sanskrit 
name  for  it.  It  is  known,  however,  as  a  popular  remedy  for 
worms,  bowel  complaints,  cough  and  gonorrhoea,  and  as  a  local 
application  for  the  cure  of  ringworm,  the  Marathi  name  Nayeti 
signifies  ringworm.  Ainslie  (ii.,  99)  remarks: — "If  we  may 
believe  Piso  (De  Med.  Brazil),  and  Barham  (p.l80),  it  possesses 
most  extraordinary  qualities,  such  as  a  few  drops  of  the  juice 
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of  it  killing  serpents ;  its  efficacy  in  venereal  complaints  and 
dry  bellyache ;  and  its  being  an  antidote  to  poisons." 

Recent  investigation  has,  however,  thrown  more  light  upon 
the  properties  of  the  plant.  Marsset  has  discovered  that  it  kills 
small  animals  by  paralysing  the  respiration  and  the  heart, 
through  its  direct  action  on  the  respiratory  and  cardiac  centres. 
The  active  principle  is  eliminated  by  the  liver,  for  in  all  the 
animals  which  died  during  the  experiments  the  gall-bladder 
was  found  to  be  distended  with  bil».  He  has  published 
excellent  results  obtained  with  it  in  the  dyspnaea  of  asthma, 
emphysema  and  bronchitis,  these  good  results  depending  upon 
a  particular  modification  of  the  functions  of  the  pneumogastric. 
(Contrib,  a-  I* etude  hot,  phys,  et  therap,  de  VEuphorb.  piL 
Paris,  1884.)  Tison  and  Eeaumetz  obtained  very  satisfactory 
results  from  it  in  dyspnaea  of  cardiac  origin.  It  appears  to  act 
beneficially  upon  spasmodic  dyspnaea,  from  whatever  cause 
arising,  and  it  unquestionably  is  a  remedy  of  great  power  and 
promise.  {Whitla,)  Its  action  is  not  cumulative.  The  active 
principle  being  soluble  in  water  and  dilute  alcohol,  an  abundant 
watery  vehicle  should  therefore  be  employed.  An  extract  made 
with  wator  or  weak  spirit  keeps  well.  In  decoction,  1  oz.  of  the 
fresh  plant  or  ^  oz.  of  the  dried  plant  may  be  used  with  2  quarts 
of  water,  and  be  reduced  by  simmering  to  one  quart ;  the  addition 
of  1^  to  2  ozs.  of  alcohol  will  prevent  it  from  spoiling  in  a  cold 
climate,  but  in  India  the  decoction  should  be  made  fresh  every 
2  days.  The  extract  may  be  given  in  1  gram  doses,  dissolved  in 
syrup  or  water ;  it  should  not  be  prescribed  in  pill,  on  account  of 
its  irritant  action  on  the  gastric  mucous  membrane.  The  decoc- 
tion is  given  in  doses  of  a  wine-glassful  three  or  four  times  a 
day ;  both  preparations  are  best  given  after  meals  or  immediately 
before  them.  Attention  has  been  redirected  to  this  drug,  as  of 
value  in  the  treatment  of  hay  asthma  and  coryza,  by  Dr.  Rose- 
crans  Workmsin  {Therap.  Oaz,,  July  15,  1890),  who  states  that 
in  thirteen  cases  of  hay  asthma,  prompt  relief  was  obtained  in 
nine,  in  one  of  the  other  cases  partial  relief  was  obtained,  and 
in  the  remaining  three  cases  the  results  were  negative.  The 
fluid  extract  was  administered  in  closes  of  30  to  60  minims  every 
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four  hours.  In  nearly  all  the  above  cases  iodide  of  potassium 
and  arsenic  had  been  previously  used.  In  nine  cases  of  coryza^ 
good  results  were  obtained  in  six,  the  sneezing  and  rhinal 
flow  ceasing  or  diminishing  within  thirty-six  hours  after  the 
administration  of  the  drug  was  begun.  The  doses  were  repeated 
every  three  or  four  hours.  In  five  cases  of  asthma  of  frequent 
recurrence  and  long  standing,  marked  relief  was  experienced 
in  one  case :  the  dyspnoea  soon  disappeared  and  the  attacks 
were  always  shortened.  In  the  other  four  cases  no  good  effects 
were  obtained. 

Description. — Annual,  hairy,  obliquely-erect,  with  the 
apices  recurved;  leaves  opposite,  obliquely-oblong,  serrulate; 
flowers  small,  numerous,  in  globular,  axillary,  shortly-peduncled 
clusters ;  seeds  ovoid.  The  acute  leaves,  hispid  hairiness,  and 
small  fruit  render  this  species  easily  recognizable. 

Chemical  composition. — The  plant  has  been  examined  by  J.  H. 
Bunting  (Amer.  Journ,  Pharm,,  1888,  562),  whose  analysis 
shows  the  presence  of  the  following  constituents  :  wax,  caout- 
choucy  chlorophyll,  resin,  tannin,  sugar,  mucilage,  carbo- 
hydrates, albuminoids,  calcium  oxalate,  and  other  salts. 

Nothing  is  known  of  the  active  principle  beyond  the  facts 
that  it  is  soluble  in  water  and  weak  spirit,  and  insoluble  in 
alcohol  of  90®,  ether,  chloroform,  bisulphide  of  carbon  and  oil  of 
turpentine;  it  is  supposed  to  be  a  gum-resin.  The  watery 
solution  on  evaporation  to  dryness  leaves  a  deep  reddish-brown 
substance,  having  a  vitreous  fracture,  hardly  any  taste  and  a 
strawberry  odour.  {Bardet  et  Ugaase,  Form,  des  Nouv.  Bemedes, 
Paris,  1886.) 

EUPHORBIA  THYMIFOLIA,  Burm. 

Fig.— Bt*m.  Thes.  Zeyl,  t  105,  /.  2;  Rheede,  Hort. 
MaL  x.y  t.  33. 

Hab. Throughout  India  and  Ceylon,  Central  Asia,  and  all 

hot  countries,  except  Australia. 

la— 33 
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F^rwflCttZar.— Chhoti-dudhi,  Nig&chfini  {Hind.),  Rakta-keru, 
Dudhiya  (Beng.),  Cliin-amam-patchai-ariasi,  Sittrapal6(li(iram.), 
Bidari-ndna-biyyam  (Tel.),  DAkti-dudhi,  Lahan-nayeti  (Mar.), 
Dodhuk,  Hazardana  {Punj.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  in 
the  standard  Sanskrit  medical  works,  but,  along  with  the  allied 
species  JE.  granulata,  Forsk.,  E.  microphylla,  Heyne,  and 
E,  Clarkeana,  Hook/.,  which  the  natives  do  not  distinguish  from 
it,  it  is  used  medicinally  in  most  parts  of  India  and  the  East, 
The  author  of  the  Khulhat'el'tqfdrib  states  that  it  is  a  small 
milky  prostrate  plant  with  slender  reddish  stems,  and  opposite 
leaves  about  the  size  of  a  split  lentil  seed,  very  common  about 
Merv  in  sandy  ground.  It  is  hot  and  dry  in  the  first  of  the 
third  degree ;  the  expressed  juice  or  powdered  plant  with  wine 
is  given  as  a  remedy  for  the  bites  of  venomous  reptiles,  and  is 
applied  externally  to  the  bitten  part ;  with  milk  it  acts  as  a 
purgative  and  expels  all  noxious  humors  from  the  body.  Accord- 
ing to  Ainslie,  the  Sanskrit  name  is  Rakta-vindu-chhada,  which 
would  imply  that  it  is  a  remedy  for  Bakta-vindu,  '« gonorrhoea 
with  sanious  discharge."  He  remarks ; — "  The  very  small  leaves 
and  seeds  of  this  low-growing  annual  plant,  which,  in  their 
dried  state,  are  slightly  aromatic  and  a  little  astringent,  are 
given  by  the  Tamool  doctors,  in  worm  cases,  and  in  certain 
bowel  affections  of  children ;  they  are  commonly  administered 
in  the  form  of  powder,  and  in  buttermilk,  to  the  quantity  of 
one  pagoda  and  a  quarter  weight  in  the  course  of  the  day  on  an 
empty  stomach.  The  leaves  when  carefully  dried  smell  some- 
thing like  tea."  (Mat,  Ind,,  ii.,  75.)  Irvine  states  that  it  is  used 
as  a  stimulant  and  laxative  in  Northern  India.  In  the  Concan 
the  juice  is  used  to  cure  ringworm,  and  mixed  with  chloride  of 
ammonium  for  the  cure  of  dandriff.  O'Shaughnessy  says  that 
the  juice  is  a  violent  purgative,  and  that  the  fresh  plant  is,  by 
the  Arabs,  applied  to  wounds.  In  the  Diet,  Econ.  Prod,  of 
India,  it  is  stated,  on  the  authority  of  the  Rev.  A.  Campbell, 
that  the  Santals  use  the  root  of  this  plant,  which  they  call 
Nanha-pusi-toa,  as  a  remedy  for  amenonfhosa. 
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Description. — A  much  branched  annual  prostrate  plant, 
more  or  less  hispidly  pubescent^  leaves  opposite,  ^  to  J  inch, 
petioled,  obliquely-oblong,  obtuse,  crenulate,  glabrous  or  pubes- 
cent beneathi  stipules  elongate,  involucres  subsolitaiy,  very 
minute,  axillary,  especially  in  the  crowded  terminal  branchlets, 
lobes  short  ciliate,  glands  very  minute,  stipitate;  capsules  erect, 
obtusely  keeled,  pubescent ;  seeds  with  5  to  6  shallow  transverse 
furrows. 

GAemtcal  composition, — ^An  alcoholic  extract  of  the  whole 
plant  was  mixed  with  water  acidulated  with  sulphuric  acid,  and 
successively  agitated  with  petroleum  ether  and  ether,  and  then 
reagitated  with  ether  from  the  solution  rendered  alkaline  with 
sodic  carbonate.  The  petroleimi  ether  extract  contained  a 
large  amount  of  colouring  matter ;  it  had  a  very  faint  bitter 
taste ;  on  standing,  dark,  and  what  appeared  to  be  crystalline,, 
points  separated,  but  which,  on  microscopic  examination^  were 
destitute  of  regular  structure.  Euphorbon  was  specially- 
sought  for,  but  we  arrived  at  no  definite  conclusion  relative  to* 
its  presence. 

The  acid  ether  extract  was  of  a  greenish  colour,  and  partly 
soluble  in  water,  the  solution  giving  a  greenish  coloration  with 
ferric  chloride,  and  precipitating  gelatine,  but  giving  na 
reaction  with  cyanide  of  potassium. 

After  washing  off  by  cold  alcohol  the  extractive  adhering 
to  the  sides  of  the  capsule,  and  which  was  insoluble  in  water, 
a  sulphur-yellow  deposit  was  left,  which,  on  microscopic 
examination,  consisted  of  very  minute  needles.  This  principle 
was  present  in  only  minute  traces,  and  was  soluble  even 
in  warm  alcohol  with  difficulty;  it  gave  the  reactions  of 
quercitrin. 

The  aqueous  original  aoid  solution,  before  the  addition  of 
sodic  carbonate,  was  of  a  bright  claret  colour ;  on  the  addition 
of  the  alkali  sage-green  flocks  separated,  the  addition  of  acidic 
causing  solution,  and  reproducing  the  original  claret-coloured 
solution ;  but  after  standing,  ih^  flocks  became  insoluble  in  adds. 
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and  only  a  faintly  yellowish-red  tint  was  produced  by  their 
addition. 

The  alkaline  ether  extract  contained  an  alkaloidal  principle 
which  crystallized  in  fine  colourless  feathery  crystals;  it 
possessed  no  bitter  taste.  "With  Frohde's  reagent  in  the  cold 
a  very  faint-yellow  tint  was  produced,  which  was  changed  to 
greenish  on  gently  warming.  Concentrated  nitric  acid  gave  a 
yellowish  tint.  Sulphuric  acid  and  potassium  bichromate  no 
colour  reaction. 

EUPHORBIA  TIRUCALLI,  Unn. 

Yig.—Rheede,  Eort.  Mai.  ii.,  t.  44.  Milk-bush  (Eng.), 
Euphorbe  antiven^rien  {Fr,), 

Hab. — Africa.  Cultivated  in  India  and  the  East.  The 
juice  and  bark. 

Vernacular. — Bar-ki-thohar,  Bar-ki-sehund  (Hind.),  Kdda- 
nivali  {Mar.)^  Netrio-thora,  Thora-danadalio  (Guz.),  Kalli- 
kombu  (Tarn.),  Kada-jemudu  (Tel.)^  Bonta-kalli,  K6da-nevali 
(Can,),  Tiru-kalli  {Mai ),  Lanka-sij  (Beng,). 

History,  Uses,  &C  — This  shrub  has  been  introduced 
into  the  East  from  Africa,  and  is  much  used  for  making  fences 
round  cultivated  fields,  as  cattle  will  not  break  through  it 
owing  to  the  acrid  nature  of  the  milky  juiee .  The  earliest  notice 
of  -B.  TirucaUi  that  we  know  of  is  in  the  Kimus,  which  was 
written  about  the  middle  of  the  14th  century;  it  is  there  called 
i:^^  (dihan),  the  name  by  which  it  is  still  known  in  Arabia 
(Forskahl),  and  is  described  as  a  noxious  plant,  used  to  poison 
wild  beasts.  The  plant  is  not  mentioned  in  the  Nighantas, 
but  the  juice  is  in  general  use  among  the  natives  of  India  as  a 
purgative,  and,  applied  locally,  as  a  counter-irritant.  Bheede 
states  that  a  decoction  of  the  root  is  given  in  certain  cases  of 
colic,  and  that  the  milky  juice  mixed  with  melted  butter  is 
prescribed  as  a  purge.  It  is  the  Omfraga  lactea  of  Bumphius, 
who  says  that  the  bark  is  applied  in  Java  to  fractures.  Accord- 
ing to  Horsfield,  the  Javanese,  who  caU  it  Kayoo-oorb,  also  use 
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it  as  a  vesicant,  Virey  (Hist.  Nat,,  p.  299)  says  : — II  gu^rit  tr^ 
bien  TafEection  ven^rienne ;  il  est  aussi  purgatif  et  vomitif." 
Loureiro  notices  its  caustic  nature :  '*  Occulos  si  tangat  ex- 
csBcat."  (Ainaliey  Mat  Ind.,  ii.,  133  and  425.)  In  the  Concan 
1  to  4  drops  of  the  milky  juice  are  given  with  treacle  or  the 
flour  of  Cicer  arietinum  as  a  purge,  and  the  charcoal,  which  is 
very  lights  is  used  in  making  pastilles.  Dr.  G.  Y.  Hunter 
speaks  of  the  juice  as  a  good  application  in  neuralgia.  In  Goa 
it  is  used  for  poisoning  fish. 

Description. — A  shrub  or  small  tree,  15 — 20  feet,  with 
numerous  slender  branches,  smooth,  and  of  a  bright-green  colour, 
having  a  few,  most  minute  leaves  at  the  extremities,  which  soon 
fall  off ;  as  the  plant  grows  older,  the  stalks  become  stronger,  and 
at  length  woody  and  of  a  brown  colour.  The  wood  of  old  trees 
is  white,  close-grained  and  strong  ;  it  produces  a  good  charcoal 
for  gunpowder  and  other  purposes. 

Chemical  composition. — See  next  article, 

EUPHORBIA  NERIIFOLIA,  «nn 

Fig. — BO.  Plant.  Grasses,  ii.^  t,  46  ;  Rumph.  Herb.  Amb.  te?., 
/.  40. 

Hab. — Deccan   Peninsula,    Beluchistan,    Malay    Islands. 

Cultivated  elsewhere.     The  juice  and  root. 

Vernacular. — Sehund,  Thohar  [Hind.),  Mansa-sij,  Pdta-sij 
{Beng,),  Nevadimga,  Mingut  (Mar),  Thohar-kantaro  (Ouz.), 
Ilaik-kalli  {Tam.\  Aku-jemudu  (TeZ.),  Yale-kalli  (Can.)y  Elak- 
kalli(lfa/.). 

EUPHORBIA  ANTIQUORUM,  Unn. 

Fig.^  Wight  Ic,  t  897 ;  Rheeds,  Hort.  Mai.  ii.^  t.  42. 

Hab. Throughout  the  hotter  parts  of  India  and  Ceylon. 

The  juice  and  root. 

Ftfmani&»r .—Tidhara-sehund  (Hind.)^  Tekita-sij  (Beng.), 
Tridhiri-nevadunga,  Nara-seja  (Jfar.),Shadhurak*kalli  {Tarn.), 
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Bomma-jemudu  {Tel),   Mudu-mula-kalli   (Caw.),  Katak-kalli 
{MaL),  Tandhdri-thohar  (Ouz.). 

History,  Uses,  &C. — These  two  plants  are  included 
under  the  Sanskrit  names  of  Snuhi,  Sehunda,  Vajra,  Vajra-tundi, 
Yajra-dantaka,  Gandira  and  Maha-taru,  and  are  supposed  to 
ward  off  lightning  strokes,  on  which  account  they  are  sometimes 
cultivated  in  pots  placed  on  exposed  positions  in  Hindu  houses. 
They  are  sacred  to  Mansd,  the  goddess  of  serpents.  In  some 
parts  of  India,  in  July  and  August,  on  Tuesdays  and  Thurs- 
days, the  natives  approach  the  trees  with  offerings  of  rice, 
milk,  and  sugar,  praying  to  be  delivered  from  snake-bites. 
They  also  employ  the  root  mixed  with  black  pepper  as  a 
medicine  for  the  cure  of  snake-bites  internally  and  externally. 
Dutt  informs  us  that  in  Bengal,  on  the  fifth  day  after  the  full 
moon  of  the  month  Srawan,  E.  nerii/oUa  is  planted  in  the  court- 
yard of  Hindu  houses  and  worshipped. 

In  "Western  India  there  is  a  curious  custom  among  the  Con- 
cani  Brahmins  in  connection  with  this  plant.  At  the  time  of 
the  Dewali  they  cut  a  portion  of  the  stem,  hollow  it  out,  and 
fill  it  with  oil,  in  which  they  place  a  wick.  The  little  lamp 
thus  formed  is  lighted  and  carried  from  house  to  house  with 
the  object  of  depositing  it  unextinguished  in  the  house  of 
some  friend  or  acquaintance,  saying  at  the  same  time,  "  A  son- 
in-law  for  you,"  that  is,  wishing  them  good  fortune  (Neva- 
dunga) .  The  people  of  the  house  pretend  not  to  want  it,  and 
try  to  extinguish  the  light  by  throwing  water  at  it.  These 
lamps  are  also  placed  upon  little  heaps  of  cowdung  and 
worshipped. 

In  the  Nighantas  the  plants  are  described  as  purgative,  pun- 
gent, digestive,  bitter  and  heavy,  and  are  said  to  be  useful  in 
constipation,  flatulent  distention,  tumours,  swellings,  abdominal 
enlargements,  rheumatism,  spleen,  leprosy,  mania  and 
jaundice. 

They  abound  in  an  acrid  milky  juice,  which  is  a  popular 
application  to  warts  and  other  cutaneous  affections.  The 
native  doctors  purify  arsenious  acid  by  packing  it  in  a  hole 
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made  in  a  piece  of  tlie  stem^  closing  the  hole  and  exposing 
the  stem  to  the  action  of  fire  until  it  is  charred.     The  milky 
juice   of    E.  neriifolia  is   usually  administered  internally  by 
soaking  other  purgatives  and  aromatics    in  it^  so  that  by 
absorption  of   the    juice  their  purgative  properties  become 
increased.     A   similar  method    is   adopted    when   the    juice 
is  applied  externally^  a  tent  or  issue  pea  being  prepared  with 
some  finely  powdered  drug  and  steeped  in  it.     Ainslie  tells  us 
that  the  native  practitioners  prescribe  the  juice  as  a  purge  and 
deobstruent^  in  those  visceral  obstructions  and  dropsical  affec- 
tions which  are  consequent  of   long-continued     intermittent 
fever,  the  quantity  given  for  a  dose  being  about  i  of  a  pagoda 
weight  (20  grs.).     Externally,  mixed  with  margosa  oil,  it  is 
applied  to  limbs  which  have  become  contracted  from   rheuma- 
tism. [Mai,  Ind.y  Vol.  II.,  p.  97.)    In  Bombay  the  root  is  mixed 
with  country  liquor  to  make  it  more  intoxicating,  and  the  juice 
is  used  to  kill  maggots  in  wounds,  and  is  dropped  into  the  ear 
to  cure  earache,  a  practice  common  to  many  parts  of  India. 
In  the  Concan  the  stem  is  roasted  in  ashes,  and  the  expressed 
juice,  with  honey  and  borax,  given  in  small  doses  to  promote 
the  expectoration  of  phlegm ;  sometimes  the  juice  of  Adulsa 
is  added.     For  asthma,  Mudar  flowers,  Aghada  root,  and  Gokaran 
root  are  steeped  in  the  juice,  powdered  and  given  with  honey 
and  chebulic  myrobalans.     Dose  about  4  grains.     The  author  of 
the  Makhzan-el-Adwiya,  under  the  name  of  Zakum  (Euphorbia), 
describes  four  Indian  species,  which  are  probably  E,  antiquorum, 
E.  neriifolia,  E.  Nivulia  and  E,  Tirucalli.    The  milky  juice  of 
the  first,   he  says,  is  mixed  with  the  flour  of  Cicer  arietinum, 
roasted,  and  administered  in  pills  as  a  remedy  for  gonorrhoea. 
It  has  a  strong  purgative  action.     The  juice  of  the  second  and 
third  species  is  heated  and  dropped  into  the  ear  for  the  cure  of 
earache  ;  heated  with  salt  it  is  given  as  a  remedy  in   whooping 
cough,   asthma,   dropsy,  leprosy,  enlarged   spleen,   dyspepsia, 
jaundice,  flattdence,  colic,  calculus,  tumours,  &c.     The  fourth 
species  yields  a  milky  juice,  having  similar  properties.     Spren- 
gel  identifies  E.  neriifolia  with  the  ^  ^^Jt^  (Mahlidaneh)  of  Ibn 
Sina,  also  called  Hab-el-mulak,  a  purgative  seed  of  a  reddish 
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brown  colour  and  Kke  a  vetch.*  The  author  of  the  g;*^  jocosely 
remarks  that  the  name  should  be  ^3tjj  ^U  and  says: — 
Jlt-«1II  ^  A\^  ^yn,  /Jl  (s^  A-Au  ^ti  ^1  " it  is  sufficient  as  a 
purgative  without  the  assistance  of  any  other  drug."  Ibn  Sina 
describes  Mahddaneh  as  tricoccous  and  like  a  large  filbert ;  he 
says,  the  name  of  the  plant  is  Shibab.  It  cannot  be  E,  neriifoliay 
which  has  seeds  no  larger  than  a  grain  of  mustard.  In  the 
Diet,  of  Econ,  Prod.,  published  by  the  Government  of  India,  it  is 
stated,  on  the  authority  of  Dr.  J.  H.  Thornton,  that  the  juice  of 
E.  antiquorum  mixed  with  burnt  borax  and  common  salt  is  used 
as  an  application  to  painful  joints  and  swellings.  Dr.  Thornton 
says: — "The  fresh  milky  juice  is  a  direct  irritant  both  when 
taken  internally  and  applied  externally.  Taken  in  very  small 
quantities,  it  is  a  drastic  purgative.'*  &.  trigona,  Haworth, 
the  Kattimandu  or  "knife  medicine"  of  the  TeluguS}  so  named 
because  it  is  used  for  fixing  knife  blades  in  their  handles,  and 
E.  Nivulia,  Ham.,  have  similar  properties. 

Description. — E,  nenifoUa  is  a  smaD,  fleshy,  glabrous  tree 
or  shrub,  branches  jointed,  cylindric  or  obscurely  5-angled,  with 
short,  sharp  stipular  thorns  arising  from  thick  tubercles ;  leaves 
deciduous,  fleshy,  obovate  oblong  or  obovate-acute ;  involucres  in 
small,  stout,  dichotomous,  short-peduncled  cymes  from  the 
sinuses,  hemispheric,  smooth,  styles  connate  high  up,  undivided, 
cocci  compressed,  glabrous ;  the  fruit  is  tricoccous,  but  so  deeply 
divided  that  it  has  the  appearance  of  three  radiating  slender 
follicles.  The  seed  is  about  the  size  and  shape  of  a  grain  of 
mustard,  and  of  a  greyish-brown  colour. 

E.  antiquorum  is  an  erect,  fleshy,  glabrous  tree  or  shrub, 
branches  terete  or  obscurely  3 — 6  angled,  branchlets  with  3 — 5 
thick  sinuate  wings,  and  a  pair  of  sharp  stipular  thorns  in  the 
sinuses ;  leaves  few  and  small,  from  the  sides  of  the  wings, 
fleshy,  obovate  oblong,  tip  rounded;  involucres  3-nate, 
forming  short-peduncled  cymes  in  the  sinuses,  styles  free, 
2-lobed,  cocci  compressed,  glabrous. 

jB.  Nivulia  and  E.  trigona  are  very  similar  shrubs. 

*  Hab-el-muldk  is  the  leed  of  Croton  Tig  Hum. 
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Chemical  composition, — Henke  (Archiv,  d,  Pkarm,,  Vol.  224 
(1886),  729 — 759)  has  ascertained  that  the  dried  juice  of  Katti- 
mandu  (JE.  Nivulia)  contains  35  per  cent,  of  Euphorbon,  25*40 
per  cent,  of  resin  soluble  in  ether,  13*70  of  resin  insoluble  in 
ether,  1*50  per  cent,  of  caoutchouc,  and  the  other  constituents  of 
commercial  gum  euphorbium.  The  dried  juice  of  E.  Tirucalli 
was  also  found  to  be  of  a  similar  nature,  and  to  contain  4  per 
cent,  of  caoutchouc.  Henke  examined  the  juice  of  sixteen 
species  of  Euphorbia  and  ascertained  that  they  all  contain 
euphorbon,  so  that  we  may  fairly  suppose  it,  as  well  as  an  acid 
resin,  malate  of  calcium,  and  caoutchoac,  to  be  a  constant 
constituent  of  the  milky  juice  of  all  the  plants  belonging  to  the 
genus.  (See  next  article.) 

EUPHORBIA  RESINIFERA,  Berg, 

Fig. — Jackson,  Account  of  Morocco,  t,  6 ;  Berg,  et  Sch.,  t.  34  d, 
/.  M  -X ;  Bentl.  and  Trim,  240. 

fJab. — Morocco.     The  dried  juice  (Gum  Euphorbium). 
Vernacular, — Parbiyun,  Afarbiyun,  Farfiyun  {Ind.  Bazars), 

History,  Uses,  &C. — Euphorbium  was  known  to  the 
ancients.  Dioscorides  and  Pliny  both  describe  its  collection  on 
Mount  Atlas  in  Africa,  and  notice  its  extreme  acridity.  Accord- 
ing to  the  latter  writer,  the  drug  received  its  name  in  honour 
of  Euphorbus,  Physician  to  Juba  II.,  King  of  Mauritania. 
This  monarch,  who,  after  a  long  reign,  died  about  A.D.  18, 
was  distinguished  for  his  literary  attainments,  and  was  the 
author  of  several  books,  which  included  treatises  on  opium  and 
euphorbium.  The  latter  work  was  apparently  extant  in  the 
time  of  Pliny. 

Euphorbium  is  mentioned  by  numerous  other  early  writers 
on  medicine,  as  Rufus  Ephesius,  who  probably  flourished 
during  the  reign  of  Trajan,  by  Galon  in  the  2nd  century,  and 
by  Vindicianus  and  Oribasius  in  the  4th.  ^tius  and  Paulus 
-Slgineta,  who  lived  respectively  in  the  6th  and  7th  centuries, 
were  likewise  acquainted  with  it;  and  it  was  also  known  to  the 

III.— 88 
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Arabian    school  of  mediciae.     In  describing  the  route  from 
Aghmat  to  Fez,  El-Bekri  of  Granada,  in  lOGS,  mentioned  the 
numerous  plants  of  El-Farblt/un  growing  in  the  country  of  the 
Beni  Ouareth,  a  tribe  of  the  Sanhadja.     {Pharmacographia.) 
Ibn  Sina  notices  the  drug  under  the  name  of  Farbiyun;  Haji 
Zein  states  that  it  is  called   Farbiyun,   Afarbiyun,  Farfiyun 
and  Tdkdb,  and  that  the  men  who  collect  it  have  to  tie  up  their 
faces  to  prevent  the  dust  entering  their  mouths,  as  it  would 
cause  all  their  teeth  to  fall  out.     He  says  that  as  soon  as  it  is 
collected,  it  is  mixed  with  husked  beans  to  preserve  its  strength, 
and  that  when  fresh  it  is  of  a  yellow  colour,  translucent,  and 
easily  soluble  in  olive  oil ;  when  old  it  turns  reddish-yellow,  the 
odour  is  acrid.     As  regards  its  medicinal  properties,  he  states 
that  it  is  a  useful  application  in  sciatica,  palsy,  colic,  lumbago, 
and  removes  phlegmatic  humors  from  the  joints  and  limbs; 
internally  administered  it  acts  as  a  purgative  of  bile  and  phlegm. 
However  used,  it  should  always  be  diluted  with  such  substances 
as  oil  of  roses   (fatty  extract),   bdellium,  extract  of  liquorice, 
tragaoanth  or  gum  arable ;  the  dose  is  from  one  carat  to  one  dang. 
"When  given  internally  to  women,  it  causes  abortion,  but  a  pessary 
containing  one  grain  of  euphorbium  causes  the  mouth  of  the 
uterus  to  contract  and  prevents  abortion.     Mixed  with  honey  it 
is  used  in  purulent  ophthalmia.     Three  dirhams  is  a  fatal  dose, 
causing  ulceration  of  the  stomach  and  intestines ;  the  antidotes 
for  it  are  sour  milk,  the  juice  of  sour  pomegranates,  and  cam- 
phor. 

The  author  of  the  Tuhfat'el-mnminin  gives  almost  a  literal 
translation  of  what  Dioscorides  says  about  euphorbium,  and 
reproduces  a  great  part  of  Haji  Zein's  account  of  it;  he  men- 
tions its  use  as  a  snuflE,  when  diluted  with  beet  juice,  in  certain 
affections  of  the  brain,  as  a  dusting  powder  to  remove  proud  flesh, 
and  as  an  enema  in  obstructed  menses.  In  modem  medicine, 
euphorbium  is  never  given  internally,  but  it  is  still  sometimes 
employed  as  an  errhine,  after  having  been  largely  diluted  with 
some  inert  powder,  in  amaurosis,  deafness,  and  other  chronic 
brain  diseases.  Its  use  as  a  counter-irritant  is  now  almost 
entirely  confined  to  veterinary  practice. 


EUPEORBIACEM  259 

Description. — The  drug  consists  of  irregular  pieces, 
seldom  more  than  an  inch  across  and  mostly  smaller,  of  a  dull 
yellow  or  brown  waxy-looking  substance,  among  which  por- 
tions of  the  angular  spiny  stem  of  the  plant  may  be  met  with. 
The  substance  is  brittle  and  translucent,  and  has  a  somewhat 
aromatic  odour;  it  is  extremely  acrid,  and  the  dust  is 
powerfully  irritant  if  inhaled. 

Chemical  composition, — An  analysis  of  selected  fragments  free 
from  extraneous  ma4;ter  by  Fluckiger  ( Vierteljahreaschrift  fur 
prakt,  Ph%rm,,  xvii.  (1868),  82 — 102)  shows  the  composition  of 
the  drug  to  be  as  follows  : — 

Amorphous  resin,  CioH»«0^    38 

Euphorbon,  C^'H'^^O    22 

Mucilage , 18 

Malates,  chiefly  of  calcium  and  sodium 12 

Mineral  compounds  10 

100 


The  amorphous  resin  is  readily  soluble  in  cold  70  per  cent, 
alcohol.  The  solution  has  no  acid  reaction,  but  an  extremely 
burning  acrid  taste.  By  evaporating  the  resin  with  alcoholic 
potash,  and  neutralizing  the  residue  with  a  dilute  acid,  a  brown 
amorphous  substance,  the  Euphorbic  Acid  of  Buchheim,  is 
precipitated.  It  is  devoid  of  acridity,  but  has  a  bitterish  taste. 
From  the  drug,  deprived  of  the  amorphous  resin  ether  or  petro- 
leum takes  up  the  Euphorbon,  which  may  be  obtained  in  colour- 
less, although  not  very  distinct,  crystals,  which  are  at  first  not 
free  from  acrid  taste,  but  by  repeated  crystallizations,  and  finally 
boiling  in  a  weak  solution  of  permanganate  of  potash,  may 
be  so  far  purified  as  to  be  entirely  tasteless.  Euphorbon  is 
insoluble  in  water ;  it  requires  about  60  parts  of  80  per  cent, 
alcohol  for  solution  at  ordinary  temperatures.  In  boiling 
alcohol  it  is  freely  soluble,  also  in  ether,  benzole,  amyUc  alcohol, 
chloroform,  acetone  or  glacial  acetic  acid. 

Euphorbon  melts  at  113  to  116®  C.  without  emitting  any 
odour.     By  dry  distillation  a  brownish  oily  liquid  is  obtained, 
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which  requires  further  examination.  If  euphorbon  dissolved 
in  alcohol  is  allowed  to  form  a  thin  film  in  a  porcelain  capsule, 
and  is  then  moistened  with  a  little  concentrated  sulphuric  acid, 
a  fine  violet  hue  is  produced  in  contact  with  strong  nitric  acid 
slowly  added  by  means  of  a  glass  rod.  The  same  reaction  is 
displayed  by  lactucerin,  to  which  in  its  general  characters 
euphorbon  is  closely  allied.  If  a  few  drops  of  an  alcoholic 
solution  of  euphorbon  are  allowed  to  dry  on  a  piece  of  filtering 
paper,  and  then  touched  with  a  drop  of  nitric  acid,  a  blue  colour 
will  be  developed. 

Pure  euphorbon,  according  to  Henke,  melts  at  67®  to  68®; 
its  composition  was  found  to  be  C^^H^^O.  Its  rotatory  power 
dissolved  in  chloroform  was  [«]d=  +15'®88.  Hesse  assigns  to 
euphorbon  the  formula  C^*H**0. 

The  mucilage  of  euphorbium  is  precipitated  by  neutral 
acetate  of  lead,  as  well  as  silicate  or  borate  of  sodium,  it  there- 
fore does  not  agree  with  gum  arabic. 

If  an  aqueous  extract  of  euphorbium  is  mixed  with  spirit 
of  wine,  and  the  liquid  evaporated,  the  residual  matter  assumes 
a  somewhat  crystalline  appearance,  and  exhibits  the  reactions 
of  Malic  Acid.  Subjected  to  dry  distillation,  white  scales  and 
acicular  crystals  of  Maleic  and  Famaric  acids,  produced  by  the 
decomposition  of  the  malic  acid,  are  sublimed  into  the  neck  of 
the  retort.     [Pharmacograjyhia,  2nd  Ed.,  p.  560.) 

Toxicology. — Euphorbium  causes  the  eyes  to  weep  and  grow 
red,  the  nose  to  run  with  watery  and  even  bloody  mucus, 
and  saliva  to  flow  abundantly  from  the  mouth.  To  prevent 
these  effects,  says  Pereira,  some  drug-grinders  employ 
masks  with  glass-eyes,  others  apply  a  wet  sponge  to  the 
nose  and  face,  while  others  cover  the  face  with  crape. 
Individuals  who  have  been  exposed  for  some  time  to  the 
influence  of  this  dust  suffer  with  headache,  giddiness,  and 
ultimately  become  delirious.  I  was  informed,  he  adds,  of 
an  Irish  labourer  who  was  made  temporarily  insane  by  it,  and 
who,  during  the  fit,  insisted  on  saying  his  prayers  at  the  tail  of 
the  mill-horse.     In  a  case  which  fell   under  his  notice   a  man 
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grew  suddently  delirious,  and  presently  became  insensible  and 
fell  in  a  fit.  His  face  was  red  and  swollen,  his  pulse  frequent 
and  full,  and  his  skin  very  hot.  On  being  bled,  his  conscious- 
ness returned  and  he  complained  of  great  headache. 

Under  EuphorbiaceaB,  Norman  Chevers,  quoting  Dr.  H. 
Cleghom  of  Madras,  says : — "  There  are  several  species  of 
Euphorbia,  as  the  7?.  nerii/oiia,  antiquoiniin,  acaulis,  and  others 
which  abound  in  a  milky  juice.  This  produces  a  blister  when 
rubbed  on  the  integuments,  and  serious  inflammation  if  dropped 
into  the  eye.  Several  cases  have  happened  within  my 
knowledge,  where  the  sight  has  been  endangered  from  this 
cause."     {Indian  Med.  Jurisprudence,) 

Other  species  of  Euphorbia  found  in  India,  and  occasionally 
used  medicinally,  are  K.  heli0SC0pia»  Linn.y  the  Sun  Spurge, 
a  native  of  Afghanistan  and  the  Punjab,  B.  hypericifolia, 
Linn,,  and  B.  Royleana,  Boi^s,,  a  native  of  the  outer 
Himalaya. 

U,  helioscopia  is  used  as  a  hydragogue  cathartic,  and  the 
juice  is  applied  to  remove  warts.  Dr.  Baudry  (Bull,  Med.  du 
Nord,  1887)  has  reported  a  case  of  severe  ulceration  resulting 
from  the  application  of  a  poultice  of  the  bruised  plant. 

E.  ht/pencifolia  has  not  unfrequently  been  mistaken  for 
E,  piluli/era,  but  may  be  distinguished  readily  by  its  not  having 
the  hairy  stem  of  the  latter  plant.  In  Reunion  it  is  used  as  an 
astringent  in  dysentery  under  the  name  of  Ilerbe  Jean- Robert, 

PHYLLANTHUS  EMBLICA,  Linn, 

Fig.— Brand.  For.  Fl,  t,  52 ;  Bedd,  Fl,  Syk.,  t.  258 ; 
A,  Ju88.  Tent.  Euphorb.,  ^.  5,/.  15  ;  Rheede,  Hart.  Mai.  i.,  t,  88. 
Emblio  myrobalan  {Eng,)^  Emblic  officinal  (Fr.), 

Hab. — Throughout  tropical  India.  The  fruit,  bark,  and 
flowers. 

Vernacular. — Anvula  (Hind,),  Amlaki  (Beng.),  Avala,  Aval- 
kathi  (JIfar.),  NeUi-kai,  Toppi  (Tarn.),  Nelli-kaya,  TJsirike-kaya 
{Tel.),  Nelli-kaya  (Afa/.),  Nelli-kayi  (Can.),  Ambala  (Chiz,), 
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History,  Uses,  &C. — The  fruit  of  this  tree  is  the 
Dhatriphala,  Amritaphala,  Amalaka  or  Sriphala  of  the 
Nighantas,  and  is  described  as  having  all  the  properties  of  the 
chebulic  myrobalan.  It  is  used  both  fresh  and  dried ;  in  the 
former  condition  it  is  considered  to  be  refrigerant,  diuretic  and 
laxative  ;  in  the  latter,  astringent.  It  is  pickled  by  the  nativeSf 
and,  on  account  of  a  peculiar  flavour  which  it  imparts,  some  of 
the  forest  tribes  eat  it  before  drinking  water.  A  sherbet  of 
the  fruit,  sweetened  with  sugar  or  honey,  is  a  favourite  cooling 
drink  for  sick  people  ;  it  is  said  to  be  diuretic.  A  country-side 
prescription  for  biliousness  in  the  Concan  is  Avala^  4  massas, 
to  be  soaked  all  night  in  water,  and  in  the  morning  to 
be  pounded  and  mixed  with  a  quarter  seer  of  milk  and 
flavoured  with  sugar  and  cumin.  Emblic  myrobalans  are  an 
ingredient  in  many  compound  preparations  described  in 
Sanskrit  works.  A  selection  of  these  prescriptions  will  be 
found  in  Dutt's  Hindu  Materia  Medica;  the  following,  translated 
from  Chakradatta,  may  be  taken  as  an  example : — 

"  Dhatri  lauha,  —Take  of  powdered  Emblic  myrobalans  64 
tol&s,  prepared  iron  32  tolds,  liquorice  powder  J  6  tolds,  mix 
them  together,  and  soak  in  the  juice  of  Ttnospora  cordifolia 
seven  times  succossively.  This  preparation  is  given  in  jaundice, 
anaemia  and  dyspepsia,  in  doses  of  from  20  to  40  grains." 

Mahometan  physicians  esteem  this  myrobalan  equally  with 
the  Hindus ;  they  describe  it  as  astringent,  refrigerant,  cardia- 
cal,  and  a  purifier  of  the  humors  of  the  body.  It  is  much 
prescribed  by  them  in  fluxes,  and  is  also  applied  externally  on 
account  of  its  cooling  and  astringent  properties  The  Arabic 
name  is  Amlaj,  and  the  Persian  Amala.  Ainslie  states  that 
the  flowers,  which  have  an  odour  resembling  that  of  lemon  peel, 
are  supposed  by  the  Vytians  to  have  virtues  of  a  cooKng  and 
aperient  nature,  and  are  prescribed  in  conjunction  with  other 
articles  in  the  form  of  an  electuary.  {Mat,  Ind.,  ii.,  p.  244.) 
In  the  Pkarmacopma  of  India  it  is  stated,  upon  the  authority 
of  Dr.  M,  Ross,  that  the  root  by  decoction  and  evaporation 
yields  an  astringent  extract  equal  to  catechu,  both  for  medicinal 
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purposes  and  in  the  arts ;  the  chips  of  the  wood  or  small 
branches  thrown  into  impure  or  muddy  water,  according  to  the 
same  authority,  clear  it  effectually.  In  the  Concan  the  juice  of 
the  fresh  bark,  with  honey  and  turmeric,  is  given  in  goDorrhoea. 

Description. —  Fresh  Emblic  myrobalans  are  globular, 
fleshy,  smooth,  six- striated,  of  a  yellowish- green  colour,  and 
sometimes  as  large  as  a  walnut ;  they  contain  an  obovate  obtusely 
triangular,  3-celled  nut,  each  cell  of  which  contains  two  triangu- 
lar seeds.  The  taste  of  the  pulp  is  acid,  astringent,  and  some- 
what acrid.  The  dried  fruit  is  the  size  of  a  cob  nut,  sub- 
hexagonal,  wrinkled,  of  a  grey-black  colour  if  it  has  been 
collected  when  immature,  but  yellowish-brown  if  mature ;  the 
latter  upon  pressure  breaks  up  into  six  parts,  each  of  which 
consists  of  a  section  of  the  pulp  and  nut,  and  contains  one 
triangidar  brown  seed. 

Chemical  composition, — ^The  pulpy  portion  of  the  fruit  dried 
at  lOO^C,  and  freed  from  the  nuts,  had  the  following  composi- 
tion : — 

Ether  extract  (gallic  acid,  &c.)   ,,, ]1*32 

Alcoholic  „    (tannin,  sugar,  &c.)  36*10 

Aqueous    „    (gum,  &c.) 13*75 

Soda  „    (albumen,  &c.)  13*08 

Crude  cellulose ]7*80 

Mineral  matter 4*  12 

Moisture  andloss 3*83 

]  00*00 


The  acidity  of  the  fruit  was  found  to  be  equal  to  9*6  per 
cent.,  calculated  as  acetic  acid.  The  amount  of  tannic  acid, 
estimated  with  acetete  of  lead  solution,  was  35  per  cent.,  and  10 
per  cent,  of  glucose  was  estimated  by  means  of  Fehling's  solu- 
tion on  an  infusion  of  the  pulp  after  the  removal  of  the  tannin. 

Lowe  considers  this  tannin  to  be  identical  with  the  ellago- 
tannio  acid  of  Divi-divi. 
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Commerce.— Two  kinds  of  Avala  are  found  in  commerce, 
one  entire,  and  the  other  cut  up,  and  the  nut  removed.  The 
fruit  is  collected  in  many  parts  of  India.  Value,  about  Rs.  32 
per  candy  of  7  cwts. 

PHYLLANTHUS  RETICULATUS,  Pair. 

Fig,— ^.  Jns8.  Tent.  Euphorb.  19,  t.  4,  /  1 ;  Wight  Ic,, 
t.  1899;  Bunn.  Thes.  Zeyl,  t  88. 

Hab. — Throughout  tropical  India.     The  leaves  and  bark, 

Vemcucular. — Pdnjoli  {Hind.),  Pdlagdda  (Tel.),  Pdlavayr 
(Tarn.),  Pankdshi  (Beng,),  Pavana,  Puvana  [Mar,),  Kamohi 
{Sind,),  Datwan  {Guz.),  Katu-niruri  {MaL). 

History,  Uses,  &C. — Ainslie  (Mat,  Ind.,  ii.,  223)  gives 
Krishna-kamboji  as  the  Sanskrit  name  of  this  plant.  Eamboja, 
"  coming  from  Kamboj,"  is  applied  in  that  language  to  several 
plants,  but  none  of  them  have  been  identified  with  P.  reticulatus, 
nor  does  it  appear  to  be  mentioned  in  the  Nighantas  under  any 
other  name.  The  leaves  and  bark  are  used  as  a  diuretic  and 
cooling  medicine  and  as  an  alterative.  Ainslie  says  : — "  This 
bark,  as  it  appears  in  the  Indian  bazars,  is  commonly  in 
pieces  about  a  foot  long,  and  as  thick  as  the  wrist,  of  a 
dark  colour  outside,  and  of  a  faint  sweetish  taste ;  it  is 
considered  as  alterative  and  attenuant,  and  is  prescribed  in 
decoction,  in  the  quantity  of  4  ounces  or  more  twice  daily."  In 
the  Concan  the  juice  of  the  leaves  is  made  into  a  pill  with  cam- 
phor and  cubebs,  and  dissolved  in  the  mouth  as  a  remedy  for  bleed- 
ing from  the  gums  ;  it  is  also,  along  with  the  juice  of  other 
alterative  plants,  reduced  to  a  thin  extract,  and  made  into  a 
pill  with  aromatics.  This  pill  is  given  twice  a  day,  rubbed  down 
in  milk,  as  an  alterative  in  heat  of  blood. 

Description. — Shrubby,  climbing,  primary  branches 
twiggy ;  young  shoots  pubescent ;  floriferous  branchlets  angular ; 
leaves  oval-obtuse,  bifarious;  flowers  axillary,  aggregated, 
several  males  and  usually  one  female ;  male  flowers  purplish ; 
berries  size  of  a  pea,  dark-purple.  This  plant  is  common  near 
water,  and  extends  to  Sind,  where  it  is  foimd  in  the  forests  of 
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great  size,  climbing  to  the  tops  of  the  highest  trees.  {Bomb. 
Flora,)  The  flowers  have  a  peculiar  and  disagreeable  smell. 
The  bark  is  dark-brown  externally,  and  thickly  studded  with 
little  elliptic  warty  rings ;  beneath  the  suber  is  a  deposit  of 
chlorophyll,  but  the  substance  of  the  bark  is  of  a  dull-red 
colour.  Taste  sweet  and  astringent.  Microscopically  there  is 
little  to  remark  beyond  masses  of  deep  purple  pigmentary 
matter  and  groups  of  large  stone  cells. 

Chemical  composition.^^Tho  leaves  contained  a  tannic  acid 
similar  to  that  separated  from  other  species  of  this  genus, 
but  no  alkaloid.  A  crystalline  principle  soluble  in  ether  was 
removed  from  the  aqueous  solution  of  the  alcoholic  extract ;  it 
gave  a  yellowish-brown  colour  with  sulphuric  acid,  a  brown 
colour  with  Frohde's  reagent,  and  a  yellow  solution  with  alkalies. 
The  powdered  air-dried  leaves  afforded  7*83  per  cent,  of  ash, 
and  when  mixed  with  water  became  very  mucilaginous,  and  it 
was  very  difficult  to  filter  this  mixture  through  paper. 

Phyllanthus    madraspatensis,  Linn.,   Wight  Ic, 

1895,  /.  3,  yields  the  Kanocha  seed  of  the  bazars.  The  seeds  are 
polished,  triangular,  of  a  grey  colour,  prettily  marked  with 
delicate  dark-brown  lines  like  basket-work;  length  ^^  of  an 
inch;  breadth  somewhat  less;  one  side  is  arched,  the  other 
presents  two  sloping  surfaces  united  to  form  a  longitudinal 
ridge,  at  the  pointed  end  is  a  small  scar  marking  the  attachment 
to  the  ovary;  the  testa  is  hard  and  brittle.  When  soaked 
in  water  they  immediately  become  thickly  coated  with  a  semi- 
opaque  mucilage ;  the  kernel  is  oily  and  has  a  sweet  nutty  taste; 
the  seeds  are  used  medicinally  on  account  of  the  mucilage 
which  they  afford. 

PHYLLANTHUS  ^  NIRVRI,  Linn. 

Fig. —  Wight  Icy  t.  1894;  Bheede,  Hart.  Mai  x.,  t.  15. 

PHYLLANTHUS  URINARIA,  Linn. 

Fig.— 'Wight  Ic,  1. 1895,/.  4 ;  Bheede,  Eort.  Mai  x.,  t.  16. 
Hab.— Throughout  India.    The  herbs . 
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F(9«ia(je*&w.— Bliumi-a*nvala  {Hind.),  Bhui-amla  (Beng.), 
Bhui-aVala  (Mar.),  Kizhkay-nelK  {Tom.),  Nelli-usirika  (TeL), 
Kizha-nelli  {Mai.),  Eiranelli-gida  {Can.),  Bhui-amali  (Gun,). 
P.  urinaria  is  distiiigaiBlied  by  the  addition  of  the  adjective  red 
to  the  above  names. 

History,  Uses,  &C»— -These  plants  are  common  weeds 
which  appear  in  the  cold  season.  They  are  called  in  Sanskrit 
Tdmra-valli  (P.  urinaria)  and  Bhumy-amali  (P.  Niruri),  and 
bear  among  other  synonyms  those  of  Tamalika,  Bhu-dh&tri,  and 
Bahu-pattra,  '*  having  many  leaves."  Hindu  physicians  consi- 
der them  to  be  deobstruent^  diuretic,  astringent  and  cooling,  and 
prescribe  the  dried  plant  in  powder  or  decoction  in  jaundice. 
The  dose  of  the  powder  is  about  a  teaspoonful.  Mir  Muham- 
mad Husain  in  the  Makhzan  states  that  the  milky  juice  is 
a  good  application  to  offensive  sores,  and  that  a  poultice 
of  the  leaves  with  salt  cures  scabby  affections  of  the  skin; 
without  salt  it  may  be  applied  to  bruises,  &c.  From  Ainsliewe 
learn  that  these  two  plants  are  the  Serba  mceroris  alba  and  rubra 
oi  Bxmiphius,  and  that  an  infusion  of  the  leaves  of  P.  Niruri 
with  fenugreek  seed  is  considered  a  valuable  remedy  in  chronio 
dysentery,  also  that  the  leaves  are  a  good  stomachic  bitter.  In 
Bombay  P.  Ifiruriis  used  as  a  diuretic  in  gonorrhoea  and  acidity 
of  the  urine.  The  dose  is  2  tolas  of  the  juice  with  2  toUs  of 
ghl  twice  a-day.  The  root  rubbed  down  with  rice-water  is 
given  in  the  Ooncan  as  a  remedy  for  monorrhagia. 

Dr.  A.  J.  Amadeo  states  that  the  plant  is  known  as  Yerba 
de  quininic  at  Porto-Rico,  and  is  used  in  decoction  in  inter* 
mittent  fevers ;  he  thinks  favourably  of  it,  and  uses  a  tincture 
in  2-drachm  doses;  it  acts  as  a  gentle  purgative,  and  is 
especially  useful  when  the  liver  and  spleen  are  infarcted.  It 
is  diuretic. 

Description. — P.  Niruri :  Annual,  erect-branched; 
branches  herbaceous,  ascending ;  floriferous  branchlets  fili- 
form ;  leaves  elliptic,  mucronate,  entire,  glabrous ;  male  and 
female  flowers  in  separate  axils,  male  on  the  lower  ones ; 
dehiscence  of  anthers  transverse ;  glands  in  the  female  bifid 
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and  triiid ;  capsule  globose ;  two  smooth  seeds  in  each  ceU ; 
seeds  triangular. 

P.  urinaria :  Boot  generally  annual,  though  in  some  soils 
biennial  and  even  perennial.  Stem  erect,  striated,  of  a  pale 
reddish  colour;  branches  several,  ascending,  striated  from 
the  insertions  of  the  stipules  ;  leayes  scattered,  spreading, 
pinnate,  from  one  to  two  inches  long,  flower-bearing  ;  leaflets 
alternate,  linear  oblong,  entire,  smooth,  }  of  an  inch  long,  and 
^  broad ;  petioles  compressed,  somewhat  triangular  ;  stipules  of 
the  petioles  3-fold,  acute,  membranaceous,  those  of  the  leaflets 
two,  lateral;  male  flowers^  exterior  leaflets  axillary,  2  to  3, 
subsessile ;  calyx,  nectary  and  stamens  as  in  P.  Niruri ;  female 
flowers,  lower  leaflet  axillary,  solitary,  sessQe ;  calyx  and  nec- 
tary as  in  the  male;  capsules  scabrous,  3-celled,  6-Talved; 
seeds,  two  in  each  cell,  transversely  striated  on  the  outside.  It 
is  immediately  distinguished  from  P.  Niruri  by  its  sessile 
flowers  and  scabrous  capsules.     {Roxb.) 

Chemical  camposition.^^The  alcoholic  extract  from  the  whole 
plant  was  mixed  with  water  acidulated  with  sulphuric  acid, 
and  agitated  first  with  petroleum  ether,  then  with  ether,  and 
finally  rendered  alkaline  and  reagitated  with  ether. 

The  petroleum  ether  extract  was  dark*coloured,  and  soft, 
with  a  tea-like  odour,  and  extremely  and  persistently  bitter. 
It  was  mixed  with  3  per  cent,  caustic  soda  solution  and  reagi- 
tated with  petroleum  ether,  which  removed  the  bitter  principle 
contaminated  with  traces  of  oil  and  colouring  matter.  This 
extract  gave  the  euphorbon  colour  reaction  when  treated  with 
sulphuric  and  nitric  acids.  For  the  bitter  neutral  principle, 
we  propose  the  name  of  paeudochiratin. 

The  acid  ether  extract  contained  green  colouring  matter,  and 
was  partly  soluble  in  water  with  acid  reaction,  the  solution 
giving  a  dirty  bluish-green  coloration  with  ferric  chloride, 
slightly  precipitating  gelatine,  but  affording  no  reaction  with 
cyanide  of  potassium. 

The  alkaline  ether  extract  contained  an  alkaloidal  principle^ 
which,  after  purification^  was  obtained  in  white  feathery  crystals 
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without  any  special  taste.  Witli  Frohde's  reagent  it  gave  a 
light  yellowish-red  coloration^  changing  to  blue  on  heating; 
with  concentrated  nitric  acid,  yellowish.  No.  reaction  mth 
dichromate  of  potassium  and  sulphuric  acid. 

BRIDELIA     RETUSA,     Spreng. 

"Fig^—Baill.  Etudes  Gen.  Euphorb.,  t.  25,  /.  26—34 ;  Bedd. 
Fl.  8ylv,,  t.  260  ;  Bheede,  Eort.  MaL  it.,  1. 16. 

Hab, — Throughout  the  hotter  parts  of  India.    The  bark. 

Vernacular .'^"'Eh.i]^ J  Kharaka,  Lamkana  [Hind,)^  Mullu- 
vengai  (Tam.)^  Dudhi-maddi,  Kora-maddi  (TeL)j  A's&ia, 
Fhattar-phoda,  Faldhasan,  E&ntehasan,  Hasdni  (Jfar.),  A'sina^ 
Gurige  {Can.). 

History,  Uses,  &C. — The  astringent  properties  of  the 
bark  of  this  tree  appear  to  be  well  known  throughout  India,  as 
it  is  in  general  use  for  tanning  leather.  The  wood  is  also  much 
used,  on  account  of  its  durability  under  water,  for  making 
well-curbs.  In  Western  India  the  bark  has  a  reputation  as  a 
lithontriptic,  and  is  in  general  use  as  an  astringent  medicine. 
The  tree  is  with  or  without  thorns,  according  to  situation  and 
soil ;  the  natives  of  Western  India  consider  the  thomless  tree 
to  be  a  distinct  species,  and  call  it  Palehasan,  whilst  the 
thorn-bearing  tree  is  known  to  them  as  Kantehasan.  When 
wounded,  the  bark  exudes  a  blood-red  juice,  which  stains  the 
hands,  and  is  very  astringent. 

Description. — The  dry  bark  is  externally  of  a  light- 
brown  colour,  and  has  little  fungous  protuberances  of  dead  subcr  ; 
internally  it  is.  smooth  and  fibrous,  of  a  cinnamon  colour ;  taste 
purely  astringent.  If  soaked  in  water  it  gives  out  much 
mucilage.  The  fibrous  portion  of  the  bark  is  very  tough  and 
strong.  Sections  placed  under  the  microscope  show  the  outer 
portion  to  be  made  up  of  thin-celled  reddish  parenchyma ;  in 
the  inner  portion  there  is  much  woody  fibre  and  numerous 
vessels,  the  external  surface  of  which  is  encrusted  with  large 
crystals  arranged  in  reg^ar  columns 
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Chemical  composition. — ^The  bark  afforded  41'7  per  cent,  ol 
water  extract,  containing  39*9  parts  of  tannic  acid.  The 
tannic  acid  gave  a  greyiah-green  precipitate  with  plumbic 
acetate,  and  a  bine-black  colour  with  ferric  chloride.  The  air- 
dried  bark  left  7*35  per  cent,  of  ash  on  incineration.  Although 
this  is  one  of  the  most  astringent  barks  in  India,  it  does  not 
appear  to  be  known  to,  or  used  by,  Europeans  in  the  arts. 

CLEISTANTHUS    COLLINUS,  Beidh. 

Fig. — Beddotne,  Foresters*  Man,,  203,  t.  23,  /.  5  ;  Eoxb.  Cor. 

PI,  a.,  37,  t,  169.    Syns. :  Lebidierqpsis  orbicularis,  MuU-Arg., 
Cluytia  collina,  Boxb. 

Hab . — Dry  hills,  in  various  parts  of  India,  from  Simla  to 
Behar.    Deccan  Peninsula. 

Vernacular. — Oduvan,  "Woodacha,  Nachuta  (Tarn.),  Kadishe 
{Teh).,  Kodasigina,  Bodadaraga  i^Can,). 

History,  Uses^  &C. — Under  the  name  of  Andrachne 
Cadishaw,  Ainslie  describes  the  poisonous  properties  of  the  nut 
of  this  tree,  called  Wodootcunghai.  He  says : — "  About  one 
pagoda  weight,  pounded,  the  Tamools  believe  to  be  sufficient 
to  kill  a  man;  the  leaves  and  roots  of  the  plant  are  also 
considered  poisonous;  the  first,  which  no  animal  will  touch, 
is,  in  conjunction  with  jSr(7(/t/A:Ai(chebidicmyrobalans),  supposed 
to  be  a  good  application  to  foul  ulcers.  [Mat,  Ind,,  ii.,  487.) 
Boxburgh  remarks : — ^*  The  bark  or  outer  crust  of  the  capsule  is 
reported  to  be  exceedingly  poisonous.'*  (Fl.  Ind,,  iii.,  733.) 

Description. — Oapsuld  §  of  an  inch  in  diameter,  sessile, 
woody,  rounded-3-gonous,  top  not  lobed,  dark-brown,  shining 
and  wrinkled  when  dry.  Seeds  ^  of  an  inch  in  diameter, 
globose,  chestnut-brown ;  albumen  scanty. 

Chemical  composition. — ^The  active  principle  of  the  plant  does 
not  appear  to  be  an  alkaloid,  but,  though  its  chemical  nature  has 
not  yet  been  fully  investigated,  Mr.  Newman,  Assist.  Chemical 
Examiner,  Madras,  has  discovered  that  it  gives  a  purple 
reaction  with  sulphuric  acid,  which  disappears  on  oxidising  with 
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alkaline  dichromatei  and  with  nitric  acid  a  blue  colour  clianging 
to  green ;  these  tests  serve  to  identify  it  with  some  degree  of 
probability.  An  extract  of  the  leaves  and  fruit  acts  as  a 
violent  gastro-intestinal  irritant.  {B^rt^  Madras  Chem. 
Examiner^  1886.) 

Toxicology. — ^The  Madras  Chemical  Examiner  reported  in  1885 
that  the  poison  had  been  found  in  two  cases  from  South  Arcot, 
**  In  one  case  a  man  being  detected  in  an  intrigue  with  his 
mother-in-laWy  her  relations  threatened  to  excommunicate  her ; 
whereupon  both  are  supposed  to  have  taken  this  poison  and  to 
have  died  very  soon — from  half  an  hour  to  an  hour — ^after  taking 
it.  Both  vomited.  In  the  second  case  vomiting  and  purging 
were  followed  by  recovery."  In  1886  the  same  Chemical 
Examiner  reported  that  the  expressed  juice  of  certain  leaves 
(of  Oduvan),  the  residue  of  which  was  sent  for  examination 
mixed  with  common  salt^  was  supposed  to  have  been  taken  by 
a  man  to  cure  itch.  He  suffered  from  vomiting  and  died  in  a 
few  hours.  In  1887  Oduvan  was  found,  in  a  case  from  South 
Canara,  in  the  stomach  of  a  woman  who  poisoned  herself  when 
her  husband  was  dying.  She  was  suddenly  seized  with 
vomiting  and  died  rapidly.  In  1889  a  woman  was  suspected 
of  attempting  suicide  by  poison;  the  leaves  found  in  her 
possession  were  identified  as  those  of  this  plant.  In  1890  a 
pregnant  woman  died  with  symptoms  of  gastro-intestinal 
irritation,  after  taking  an  abortif acient ;  from  her  stomach  was 
extracted  a  non-alkaloidal  poison  which  gave  reactions  similar  to 
those  obtained  from  the  extract  of  this  plant. 

The  bark  of  Flueggia  Leucopyrus,  Willd.y  Wight  Ic, 

1 1876,  a  shrub  of  the  Punjab  Plain,  the  Deccan  Peninsula,  and 
Ceylon,  is  used  both  in  Madras  and  Bombay  as  a  fish-poison. 
The  sweet,  white  berries  do  not  appear  to  have  any  injurious 
properties,  as  they  are  eaten  by  children,  who  call  them  Madh 
(honey).  The  juice  of  the  leaves  is  used  to  destroy  worms  in 
sores. 

Chemical  composition. — The  bark  contains  10  per  cent,  of  a 
tannic  acid,  giving  a  violet-black  colour  with  ferric  chloride. 
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and  the  mixture  becomes  red  on  the  addition  of  ammonia.  An 
alkaloid  is  also  present,  giving  a  purplish-red  colour,  afterwards 
turning  to  green^  with  Frohde's  reagent,  and  a  violet  colour 
with  strong  sulphuric  acid  and  permanganate  of  potassium. 
The  alkaloid  is  soluble  in  excess  of  alkalies.  The  infusion  was 
somewhat  frothy,  but  no  sapogenin  could  be  isolated  from  it 
after  boiling  with  acid. 

The  bark  of  Flueggia  microcarpa,  Slume,  Wight  Ic, 

t,  1994,  supplied  by  Mr.  HoUingsworth  as  one  of  the  South 
Indian  fish-poisons,  was  in  thin  papery  light-brown  strips,  and 
the  powder  had  no  odour  and  very  little  taste.  Air-dried,  it 
afEorded  11*4  per  cent,  of  mineral  matter,  and  contained  8*9  per 
cent,  of  a  tannin,  giving  a  blue-black  colour  with  ferric  salts. 
The  aqueous  solution  of  the  alcoholic  extract  furnished  an 
alkaloidal  principle  similar  in  its  reactions  to  that  obtained 
from  the  bark  of  F.  Leucopyrm. 

Breynia  rhamnoides,  Mull-Arg.,  Wight.  Ic,  1. 1898,  is 

a  shrub  or  small  tree  of  tropical  India.  According  to  Ainslie,  it 
was  brought  to  Dr.  F.  Hamilton,  while  in  Behar,  as  a  medicine 
of  some  note ;  the  dried  leaves  are  smoked  like  tobacco,  in  cases 
in  which  the  uvula  and  tonsils  are  swelled.  The  bark  is 
astringent. 

Description.— Shrubby ;  young  shoots  angular;  leaves 
alternate,  short-petioled,  spreading,  broad-oval  ^  exterior  ones 
largest,  below  whitish,  entire,  half  to  three-quarters  of  an  inch 
long;  male  flowers  racemed  from  the  lower  axils  ;  female 
flowers  in  the  upper  axils»  solitary,  short-peduncled,  drooping; 
capsule  size  of  a  pea. 

The  nuts  of  Putranjiva  Roxburghii,  TTaff.,  in  Sanskrit 
Putra-jiva  or  Putram-jiva,  "that  which  makes  the  child  live," 
are  hung  round  the  necks  of  children  to  keep  them  in  good 
health.  They  are  mentioned  in  the  Nighantas  as  being  also 
Ghtrbha-kara,  "productive  of  impregnation,"  and  medicinal  jhto- 
peities  are  attributed  to  them.  The  hard  wrinkled  nuts  are 
generally  worn  only  as  a  charm,  but  are  sometimes  given  inter- 
nally in  colds  on  account  of  their  supposed  heating  properties ; 
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they  are  called  Jivapota  in  Hindi,  Eurupale  in  Tamils  Kabra- 
juvi  in  TelugUy  Fongalam  in  Maliyali,  and  Jiyanputra  in 
Marathi. 

JATROPHA  GLANDULIFERA,  Boxb. 

Hab, — Deccan  Peninsula,  Bengal,  Northern  Circars,  and 
sparingly  elsewhere.    The  juice,  root,  and  oil.  , 

Veniactilar. — Underbibi,  R4n-erandi,  Tadki-erandi  {Mar.), 
L^l-bherenda  (Hind,,  Beng*),  U'dalai  (Tarn.),  Nela-amudamu 
{Tel). 

History,  Uses,  &C. — This  plant  appears  to  have  been 
introduced  into  India,  but  it  is  not  known  from  whence. 
Graham,  in  his  Catalogue  of  Bombay  Plants^  published  in  1839, 
says  that  in  his  time  it  was  only  to  be  found  at  Punderpore 
in  the  Deccan  (a  place  much  frequented  by  pilgrims,  who 
come  to  visit  the  temple  of  Vithoba).  There  is  a  fabulous 
legend  that  it  suddenly  made  its  appearance  at  this  place. 
The  following  is  the  story,  for  which  we  are  indebted  to 
Dr.  Shantaram  V.  Kuntak  of  Punderpore  : — *'  A  certain 
cultivator  was  sowing  his  field  on  the  10th  day  of  Ashadh, 
during  the  Ash&dhi  fair  ;  whilst  thus  engaged  he  was 
accosted  by  numbers  of  pilgrims  who  were  passing  by 
his  field,  on  their  way  out  of  the  town,  to  meet  the 
palanquins  of  Dnyanoba,  Namdeo  and  Tukaram,  which  are 
brought  to  Punderpore  at  this  season  from  Paithan,  Alandi,  and 
Dehu.  All  the  pilgrims  asked  him  what  he  was  sowing,  until 
the  man  got  tired  of  answering  their  questions ;  in  a  short  time 
another  pilgrim  came  up  and  asked  the  same  question,—- the 
man,  vexed  beyond  endurance,  answered  that  h6  was  sowing  ^ 
(membrum  virile).  It  is  said  that  this  last  pilgrim  was  the 
god  Yithoba  in  disguise,  who  was  going  to  meet  the  palanquins 
of  his  devotees,  and  that,  annoyed  at  the  cultivator's  answer,  he 
cursed  him,  -saying,  *  As  you  sow,  so  may  you  reap.'  So  when 
harvest  time  came,  instead  of  the  usual  crop,  the  whole  field  was 
covered  with  this  short  thick-stemmed  plant."    Until  within 
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the  last  few  years  the  field  was  called  after  the  strange  crop 
which    it  bore.     Tt  is  now  cultivated  by  a  Mahometan^    and 
produces  a  regular  crop^  but  the  Jatropha  has  not  been  entirely 
extirpated.     Since  Graham's  time  the  plant  has  spread  rapidly^ 
and  may  be  seen  on  waste  ground  in  most  parts  of  the  island 
of  Bombay,  probably  introduced  along  with  the  Castor  seed  of 
commerce.     An  oil  is  prepared  from  the  seeds  by  roasting 
them  in  a  perforated  earthen  vessel,  fitted  upon  another  vessel, 
into  which,  when  the  whole  apparatus  is  heated  in  a  pit  filled 
with  burning  cowdung  fuel,  the  oil  drops.     This  oil  is  valued 
as  an  application  to  chronic  ulcerations,  sinuses,  ringworm,  &c. 
The  root  brayed  with  water  is  given  to  children  suffering  from 
abdominal    enlargement ;    it    purges,    and    is  said  to  reduce 
glandtJar  swellings.     The  juice  of  the  plant  is  used  in  various 
parts  of  India  as  an  escharotic  to  remove  films  from  the   eyes  ; 
it  is  greenish   and  viscid.     The  expressed  oil  of  the  seeds  is 
yellow,  has  a  specific  gravity  of  0*963,  and  solidifies  at  5°  0. 
(c/.   Lepine,  Jour,  Vhar,  [3],  xl,,  16.) 

Description* — A  small  shrub,  remarkable  for  the  shin- 
ing reddish-brown  colour  of  its  young  foliage.  The  leaves  are 
palmate,  3  to  5-clef t,  panicles  terminal,  short,  few-flowered ; 
flowers  small  and  red.  The  young  branches  and  petioles  of 
the  leaves  are  thickly  studded  with  sticky  red  glandular  hairs. 
The  capsules  are  3-celled  and  3-seeded,  with  an  outer  adherent 
fleshy  epicarp,  which  dries  up  as  the  fruit  ripens ;  when 
this  takes  place,  the  three  triangular  woody  cells  of  which  it 
is  composed  divide  into  six  pieces  suddenly  with  a  sharp  report, 
and  the  seeds  are  projected  to  a  considerable  distance ;  it  is, 
therefore,  necessary  to  gather  the  fruit  before  it  is  quite 
ripe  and  dry  in  a  covered  place.  The  seeds,  including  the 
strophiole,  are  three-tenths  of  an  inch  long  and  two-tenths 
broad ;  they  are  of  a  grey  colour  with  two  brown  stripes  on 
the  dorsum,  which  is  convex,  the  underside  has  two  flat 
surfaces,  divided  by  a  central  ridge.  The  kernel  is  without 
smell,  and  veiy  oily  ;  it  has  a  sweet,  nutty  taste. 

Chemical  composition, — See  Jatropha  Curcas, 
III,— 35 
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Jatropha  nana,  Dalzell,  Kirkundi  (Mar.),  is  a  rare 
plant,  found  in  waste,  stony  places  near  Poena.  The  juice 
is  employed  as  a  counter-irritant  in  the  same  manner  as 
that  of  J.  glandulifera. 

Description. — A  shrub  1  to  li  foot  high,  allsmooth;  root 
tuberous,  woody  ;  root-bark  thick  and  full  of  milky  juice ;  stem 
round,  smooth,  very  little  branched ;  branches  erect ;  leaves 
large  for  the  size  of  the  plant,  sessile  or  shortly  petioledi 
broadly  ovate,  entire  or  trilobate  ;  lobes  obtuse,  central  much  the 
largest,  4  to  6  inches  long  and  broad,  pale  beneath,  3-nerved, 
flowers  panicled,  terminal,  few,  3  to  5  on  each  division ; 
stipules  minute;  flower  solitary,  pedicdled,  subtended  by  a 
subulate  bract  half  its  length  ;  calyx  leaves  six,  small,  subulate ; 
fruit  obovoid,  flattened  at  the  top,  slightly  six-sulcated,  as 
large  as  a  nut.     {Dalzell.) 

JATROPHA    CURCAS,  Linn. 

Fig. — Jacq,  Hart.  Vind.  Hi,,  t,  63  ;  A.  Juss,  Tent.  Euphorb.i 
t.  11,  p.  34  A.    Physic  Nut  (Eng.),  Medicinier  (Fr.). 

Hab,— Throughout  India  and  Ceylon,  naturalized. 

Vernacular. — Bdghr6nda,  Bagh-bherenda  {Hind,,  Beng.), 
Moghli-erandi,  Jepdl  {Mar.),  Galamark  (Ooa),  E^ttdmanakku 
{Tarn.),  Pepflam  {Tel.)^  Edtta-vanakka  (MaL),  Bettada-haralu 
{Can.),  Jangli-arandi  {Ouz.). 

History,  Uses,  &C. — This  tree,  introduced  from 
America,  is  called  by  recent  Sanskrit  writers  Kanana-eranda. 
Its  seeds  are  sometimes  used  as  a  purgative  and  alterative  by 
the  Hindu  physicians,  but  on  account  of  their  uncertain  action 
they  are  not  much  esteemed.  The  oil  is  reckoned  a  valuable 
external  application  to  itch,  herpes,  chronic  rheumatism,  and 
sores  or  wounds.  Descourtilz  states  that  the  blacks  of  Rio 
Nunez  saponify  the  oil  with  the  ashes  of  the  Papaya,  and  use 
the  preparation  to  heal  the  wounds  caused  by  circumcision. 

The  leaves  are  applied  as  a  rubefacient  and  discutient,  and  a 
deooction  of  them  is  said  to  excite  the  secretion  of   mUk  in 


EUPEORBJACEM  275 

women.  The  viscid  juice  whicli  flows  from  the  stem  upon 
incision  is  painted  oyer  cuts  and  wounds  to  check  bleeding  and 
promote  healing ;  this  it  does  by  fomung  a  thin  film  when  dry 
like  that  produced  by  collodion.  The  author  of  the  Makhzan 
also  notices  this  use  of  the  juice^  and  calls  the  plant  B&ghrendeh, 
Mr.  TJdoy  Chxmd  Dutt  notices  the  haemostatic  properties  of  the 
juice^  and  Dr.  Eyers  has  injected  a  drachm  of  it  into  a  varicose 
aneurism.  He  says  : —  *'  The  result  was  astonishing  ;  in  twenty 
minutes  time  the  pulsation  was  so  faint  that  no  non-professional 
person  could  have  detected  it ;  and  by  evening  all  pulsation 
had  ceased^  and  a  good  firm  clot  had  been  produced.  No  ill- 
effects  resulted  from  the  injection/'  J.  Curcas  is  said  to  have 
been  introduced  from  Brazil  by  the  Portuguese ;  it  is  now  quite 
naturalized  in  many  parts  of  India,  and  is  a  common  hedge- 
plant  in  the  Concans.  The  oil  is  used  for  burning.  The  juice, 
when  dried  in  the  sun,  forms  a  bright  reddish-brown,  brittle 
substance  like  shell-lac,  which  may  yet  be  put  to  some  useful 
technical  purpose.  In  Goa  the  root-bark  is  applied  externally 
in  rheumatism.  In  the  Concan  it  is  rubbed  with  a  little 
asaf oetida  and  given  with  buttermilk  in  dyspepsia  and  diarrhoea. 
The  fresh  stems  are  used  as  a  tooth  brush  to  stop  bleeding 
from  the  gums.  Roxburgh  notices  that  the  leaves  warmed 
and  rubbed  with  Castor  oil  are  used  by  the  natives  as  a 
suppurative. 

Jatropha  oil  was  formerly  employed  as  a  purgative  by  Euro- 
pean physicians,  under  the  names  of  Oleum  Ricini  majoris  and 
Oleum  infernak.  At  the  present  time  it  is  much  used  for  burn- 
ing and  for  soap-making ;  also  for  adulterating  olive  oil,  and 
seemingly  for  making  Turkey-red  oil.  {F.  M,  Horn,  ZeiL  Anal. 
Chem,,  xxvii.,  163 — 165. 

Description. — The  young  roots  are  soft,  fleshy,  and  taper- 
ing, with  a  whity-brown  scaly  epidermis,  and  a  few  thin  rootlets, 
bark  yellowish- white  internally,  with  a  peculiar  perfume  like 
tuberose  when  freshly  removed ;  wood  white  and  very  soft.  On 
section  the  bark  is  seen  to  contain  oil  globules  and  very  numer- 
ous conglomerate  raphides;  the  vascular  system  is  full  of  a 
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yellowish  viscid  secretion;  the  wood  is  loaded  with  starch. 
The  taste  of  the  bark  is  acrid. 

The  fruit  is  ovoid,  6-striated,  tricoccous  and  fleshy;  when  ripe 
it  is  of  a  pale  greenish-yellow ;  as  it  gradually  dries  up  it 
becomes  black  and  partially  dehiscent.  There  is  one  seed  in 
each  cell.  The  seeds  {Pignons  delude)  are  of  the  same  shape  as 
Castor  seeds,  |  of  an  inch  long  and  rather  less  than  half  an 
inch  broad ;  the  dorsal  surface  is  arched  and  marked  by  a  hardly 
perceptible  ridge  about  the  middle ;  the  ventral  surface  has  a 
well-marked  ridge.  At  one  end  of  the  seed  is  a  white  scar. 
The  testa  is  of  a  dull  black  and  irregularly  fissured  all  over, 
the  fissures  are  yellowish.  The  kernel  is  enclosed  in  a  thin, 
white  membranous  covering  like  that  of  the  Castor  seed. 

The  cotyledons  are  f  oliaceous,  the  radicle  short  and  thick,  the 
albumen  copious  and  oily. 

Chemical  compoaitian. — The  kernels  of  the  seeds  of  J.  Curcas 
were  found  by  Arnaudonand  TJhaliim  {Kqpp^s  Jahresber.,  1868) 
to  contain  7*2  per  cent,  water,  37'5  oil,  55*3  sugar,  starch, 
albumin,  casein,  and  inorganic  matters.  The  kernels  yielded 
4*8  per  cent,  ash,  and  4*2  per  cent,  nitrogen ;  the  kernels  and 
husks  together  6  per  cent,  ash,  and  2*9  per  cent,  nitrogen.  The 
oil  yielded  by  saponification,  glycerine  and  an  acid,  which,  as 
well  as  the  unsaponified  oil,  produced  caprylic  alcohol  by 
distillation  with  hydrate  of  potassium.  Bonis  had  previously 
separated  from  it  a  liquid  and  solid  fatty  acid,  and  named  the 
latter  Isoacetic  Acid,  C^^H'^O^.  Cadet  de  Gassicourt  (1824) 
found  in  the  seeds  an  acrid  resin. 

F.  "M, 'ELOTR{ZeiL  Anal,  Chem,,  xxwii,,  163 — 165)  states  that 
the  oil  begins  to  crystallize  at  9°,  and  is  completely  solid  at 
0°,  at  15°  its  sp.  gr.  is  0  9192.  It  differs  from  Castor  oil  in 
its  very  sparing  solubility  in  alcohol.  It  appears  to  saponify 
readily  in  the  cold,  but  in  reality  forms  only  acid  soaps; 
for  complete  saponification  heat  is  required,  and  solid  potash 
acts  better  than  solution. 

Tho  fluid  oleic  acid  obtained  by  Bonis  may  doubtless  be 
regarded  as  ricinoleic  acid. 
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According  to  Dr.  H.  Stillmark,  the  seeds  contain  Ricinj  the 
poisonous  principle  of  Castor  seeds  (see  Bmnm), 

Toxicology. — Christison  (Poisons,  p.  591)  found  from  12  to 
15  drops  to  have  generally  the  same  efEect  as  an  ounce  of  Castor 
oil.  Stills  and  Maisch  remark  that  it  is  more  like  Croton  oil 
in  its  action.  The  acrid  emetic  principle  resides  chiefly  in  the 
embryo.  It  is  stated  that  if  the  embryo  is  wholly  removed, 
four  or  five  of  the  seeds  may  be  used  as  a  purgative  without 
producing  either  vomiting  or  griping.  This  opinion  is  sup- 
ported by  experiments  upon  dogs.  A  number  of  cases  have 
occurred  of  poisoning  by  eating  the  seeds  entire.  In  one  case, 
a  man  who  had  eaten  five  of  them  soon  complained  of  burning 
in  the  mouth  and  throat,  and  the  whole  abdomen  felt  distended 
and  sore.  In  a  few  minutes  vomiting  occurred^  and  was  repeated 
five  times  in  the  course  of  an  hour,  accompanied  with  active 
purging.  The  pain  continued;  the  patient  complained  of 
feeling  hot  and  giddy ;  he  then  became  deliriousi  and  afterwards 
insensible*  On  regaining  consciousness  several  hours  later  his 
face  was  pale,  his  hands  cool,  the  pulse  110  and  weak.  He 
recovered. 

Several  cases  of  accidental  poisoning  by  the  seeds  have  been 
recorded  in  India,  and  Chevers  mentions  one  in  which,  in 
addition  to  the  usual  symptoms,  muscular  twitchings,  deafness, 
impairment  of  sight,  and  loss  of  memory  were  observed. 

Jatropha  multiiiday  Linn.,  Salisb.  Hort.  Pamdis., 
^.91,  the  Medicinier  d'Espagne  of  the  French,  and  Coral 
tree  of  the  English,  is  a  common  ornamental  shrub  in  Indian 
gardens ;  it  is  not  used  medicinally,  and  only  requires  a  brief 
notice  on  account  of  its  seeds,  which  are  powerfully  purgative 
and  emetio,  sometimes  giving  rise  to  accidents  when  eaten  by 
children.  The  plant  is  easily  recognised  by  its  multifid  leaves 
and  beautiful,  red  coral-like  panicles  of  flowers.  The  fruit  is 
bright-yellow  when  ripe,  as  large  as  a  walnut,  six-angled  and 
three-celled,  each  cell  contains  a  scabrous  black  seed  resembling 
that  of  J.  Ctircas.  We  have  found  limejuice  and  stimulants  to 
be  the  best  remedies  in  cases  of  poisoning  by  the  seeds.    The 
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plant  appears  to  have  been  introduced  by  the  Portuguese 
from  Brazil^  where  the  oil  of  the  seeds  is  known  as  Pinhoen  oil, 
and  is  used  as  an  emetic. 

At  Martinique  it  is  called  Ipeca  pat/s,  on  account  of  its  being 
used  in  a  similar  manner ;  one  seed  acts  as  an  emeto-cathartic. 
Corre  and  Ijejanne  state  that  the  Creole  women  used  to  prepare 
an  "  Orange  purgative"  by  macerating  an  orange  in  the  oil  for  a 
months  and  then  drying  it ;  this  orange,  when  rubbed  in  the 
hands  and  smelt,  was  believed  to  act  as  a  purgative. 

According  to  Soubeiran,  the  oil  of  these  seeds  is  very 
similar  to,  if  not  identical  with,  that  of  J.  Curcas. 

Toxicology, — Cases  of  accidental  poisoning  by  the  fruits  have 
been  recorded  in  India,  chiefly  among  children  who  have  been 
attracted  by  their  tempting  colour.  The  symptoms  have  been 
similar  to  those  produced  by  J.  Curcas. 

ALEURITES  MOLUCCANA,  Willd. 

Fig. — Lamk.  Illy  t.  791  ;  A.  Juss.  Tent.  JSuphorb.,  t.  12 ; 
Rwnph.  Amh.  ii.,  t,  58.  Candleberry  tree  (Eng.),  Aleurit  des 
MoUuques  (Fr.). 

Hab. — Pacific    Islands.    Cultivated  in  India,    The  oil. 

Vernacular. — Jangli-akhrot  {Hind.),  Bdn-akhrot,  Japhala 
{Mar.),  Jangli-akhroda  {Gruz.),  Nattu-akhrotu  {Tarn.,  TeL), 
Nat-akrodu  (Can,). 

History,  Uses,  &C.* — Rumphius  (iii.,12)  states  that  the 
Javanese  and  Macassars  make  candles  of  the  seeds  of  this  tree, 
either  pounded  and  mixed  with  cocoanut  or  cotton  seeds,  or  simply 
strung  upon  a  piece  of  split  bamboo ;  they  also  eat  the  seeds  raw 
and  roasted.  In  the  South  of  India,  where  the  tree  is  much 
cultivated,  the  seeds  are  known  as  Indian  walnuts.  When 
pressed  they  yield  a  large  proportion  of  oil,  used  as  a  drying 
oil  for  paint,  and  known  as  country  walnut  oil,  bankoul-nut 
oil  and  artist's  oil.  In  Ceylon  it  is  called  Kekuni  oil,  and 
in  the  Sandwich  Islands,  where  it  is  used  as  a  mordant 
for  their  vegetable  dyes,  Kakui  oil.    In  these  islands    alone 
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about  10^000  gallons  are  annually  produced*  It  has  been 
imported  into  Europe  for  soap-makings  but  not  to  any 
considerable  extent,  [and  fetches  about  £20  per  imperial 
ton.  The  oil  is  stated  to  possess  powerful  desiccative  properties. 
The  cake,  after  the  oil  has  been  expressed,  is  esteemed 
as  a  manure.  The  root  of  the  tree  affords  a  brown  dye, 
which  is  used  by  the  Sandwich  Islanders  for  their  native 
cloths*  In  India  the  oil  is  used  as  a  dressing  for  ulcers  ;  its 
medicinal  properties  were  examined  by  Dr.  O.  Borke  {Ann.  de 
Therap.,  1859,  p.  117),  who  found  that  in  doses  varying  from 
1  to  2  ounces  it  acted  as  a  mild  and  sure  purgative,  producing  in 
from  three  to  six  hours,  after  ingestion,  free  bilious  evacuations, 
its  operation  being  unattended  either  by  nausea,  colic  or  other 
ill-effects.  {Phar.  oflndioy  p.  203.)  From  more  recent  experi- 
ments it  appears  that  half  an  ounce  of  the  oil  is  a  sufficient 
aperient.  MM.  Corre  and  Lejanne  (Resume  de  le  Mat.  Med,  et 
Tox,  Coloniak)  remark  : — "  There  is  no  doubt  that  the  properties 
of  this  oil  differ  when  the  oil  is  prepared  in  different  ways." 
"When  cold  drawn  from  the  fresh  nuts,  Heckel,  who  used  it  at 
the  Military  Hospital  at  ]!^oumea,  found  that  it  was  only 
purgative  in  80  gram  doses,  that  is  to  say,  it  simply  acted  as  a 
fatty  oil ;  he  found  that  the  drastic  resinous  constituents  remained 
in  the  oil-cake.  M.  Jugant,  at  Nosi-B^,  found  that  the  oil 
extracted  by  the  hot  process  acted  freely  as  a  purgative  in  40 
gram  doses.  Many  observations  were  made  in  the  Military 
Hospital  with  the  result  that  the  oil  was  found  to  operate  in 
from  1  to  3^  hours.  Dr.  Grasourdy  considers  the  oil  to  equal 
castor  oil  in  purgative  properties.  The  oil,  if  intended  to  be 
used  as  a  purgative,  shoidd  be  extracted  by  pressure  between 
hot  plates. 

Description* — A  tree  of  considerable  magnitude,  attain- 
ing the  height  of  30  to  40  feet.  The  leaves  are  alternate, 
four  to  eight  inches  long,  stalked  and  without  stipides,  either 
oval-acute  and  entire,  or  from  three  to  five-lobed,  and  like  all 
the  yoimg  parts  covered  with  a  whitish  starry  pubescence. 
The  flowers  are  small  and  white,  growing  in  clusters  at  the 
apex  of  the  branches,  the  males  and  females  together  in  the 
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same  cluster,  the  former  being  the  most  numerous.  The  fruit 
is  2-celled,  fleshy,  roundish,  and,  when  ripe,  of  an  olive  colour, 
its  greatest  diameter  about  2^  inches;  each  cell  contains  one 
OToid  somewhat  flattened  nut,  the  shell  of  which  is  very  hard 
and  thick ;  the  kernel  is  conform  to  the  nut,  white  and  oily. 

Chemical  composition. — The  nuts  have  been  examined  by 
NalKno  {Gaz,  Chim,  ItaL,  ii.,  257),  who  found  the  average 
weight  of  the  husks  to  be  6*5  grams,  of  the  almonds  3*3  grams. 
Composition  of  husks:  water,  8'71 ;  organic  matter,  89*90; 
mineral  matter,  6*39.  Composition  of  almonds:  water,  5*25; 
fat  (extracted  by  carbon  sulphide),  62*97;  cellulose  and  other 
organic  matters,  28*99 ;  mineral  matter,  2*79,  Composition  of 
the  ash  of  the  almond:  lime,  18*69;  magnesia,  6*01;  potash, 
11 '33;  phosphoric  anhydride,  29*30.  The  fatty  matter 
extracted  from  the  almonds  by  carbon  sulphide  at  ordinary 
temperatures  forms  a  transparent,  amber-yellow,  syrupy  liquid. 
When  cooled  to  — 10^,  it  becomes  viscous,  but  neither  loses  its 
transparency  nor  changes  colour.  According  to  Brannt,  the 
oil  has  a  specific  gravity  of  1  '940  at  69°F.  It  consists  of  an 
olein  resembling  linolein,  besides  myristin,  palmatin  and  stearin. 
The  purgative  principle  is  probably  an  acrid  resin.  The  oil- 
cake from  Indian  and  Tahitian  seeds  has  respectively  the 
following  percentage  composition  : — 

Indian.  Tabitian. 

Oil 8*93  9-20 

Organic  matter 74-04  74*24 

Ash 8*96  9-36  ' 

Water 7-07  7*20 

The  albuminoids  were  respectively  equal  to  52  and  51*7  per 
cent.  {Brannt), 

An  allied  oil  (from  Aleurites  cordata)  has  been  examined  by 
Mr.  R.  H.  Davies  {PMrm.  Journ.  [3]  xv.,  636).  It  is  the 
wood  oil  of  China,  and  has  remarkable  drying  properties.  The 
specific  gravity  at  16°'5C.  is  '940,  and  is  unaffected  by  a 
temperature  of — 13*^C.     It    required    211    grams  of  caustic 
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potash  to  convert  one  thousand  grams  of  oil  into  potash  soap. 
The  fatty  acids  amounted  to  94' 1  per  cent.,  melting  at  39®, 
containing  some  white  crystalline  plates  melting  at  67®. 

CROTON     TIGLIUM,  Linn. 

Fig. — Bentt.  and  Trim,,  t  239;  Rheede^  HorU  Mai,  it., 
t.  33.    Purging  Croton  (£ng.),  Croton  cathartique  (Fr.). 

Hab. — China.     Cultivated  in  India.     The  seeds  and  oil. 

Vernacular. — Jaypdl,  JamSlgota  (Hind,),  Jayp41  {Beng.), 
Nipalo  (Guz.),  Jamdlgota  (Mar,),  NepSla  (Can.,  Ti9/.),Nervalam 
{Tarn.),  Nirvdlam  (MaL),  Kanako  [Bvrm,). 

History,  Uses»  &C» — Croton  seeds  were  not  known  to 
the  ancient  Hindu  physicians ;  in  recent  Sanskrit  works  they 
are  noticed  under  the  names  of  Jayapala,  Tittiriphala  and 
!Kanakaphala,  and  are  described  as  heavy,  mucilaginous  and 
purgative,  useful  in  fever,  constipation,  enlargements  of  the 
abdominal  viscera,  ascites,  ansLsarca,  cough,  &c.,  expelling  bile 
and  phlegm.  They  are  directed  to  be  boiled  in  milk,  the  outer 
skin  and  embryo  having  been  removed,  to  fit  them  for  internal 
administration.  The  following  prescription  from  the  Bhava- 
prakasa  may  be  taken  as  an  example  : — 

Mahanaracha  rasa. — Take  Chebulic  myrobalans,  pulp  of 
Cassia  fistula,  Emblic  myrobalans,  root  of  Baliospermum  axillare 
(danti),  Picrorhiza  Kurrooa  (tikta),  milky  juice  of  Euphorbia 
neriifolia  (snuhi),  root  of  Ipomcpa  Turpethum  (trivrit),  and 
the  tubers  of  Cyperas  rotutidus  (mustaka),  each  one  tola  :  pound 
them  to  a  coarse  powder,  and  boil  in  four  seers  of  water 
till  the  latter  is  reduced  to  one-eighth.  Then  take  a  tola  of 
husked  Croton  seeds,  tie  them  in  a  piece  of  thin  cloth,  and  boil 
them  in  the  abovementioned  decoction,  till  the  latter  is  reduced 
to  the  consistence  of  a  fluid  extract.  To  this  extract  add  a 
powder  composed  of  eight  parts  of  purified  Croton  seeds,  three 
parts  of  ginger,  and  two  of  black  pepper,  mercury,  and  sulphur 
in  quantity  sufficient  to  make  a  pill  mass  ;  rub  them  together 
for  twelve  hours,  and  make  into  two-grain  pills.  These  are 
III.— 80 
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given  with  cold  water  in  tympanitis,  colic,  ascites,  &c.,  as  a 
drastic  purgative.  After  the  operation  of  this  medicine,  rice 
should  be  given  with  curdled  milk  and  sugar. 

The  Indian  names  for  Croton  seeds  lead  us  to  suppose  that 
they  were  first  introduced  into  the  country  through  Nepal. 
Under  the  name  of  Dand  they  were  known  to  the  Persians  at 
a  very  early  date,  and  were  doubtless  introduced  into  that 
country  from  China  by  the  Caravan  route  through  Central  Asia. 
The  Arabs  retained  the  Persian  name,  but  also  called  them 
Hab-el-khatai,  "  Cathay  seeds,"  and  Hab-el-saUtin,  '« Sultans' 
seeds."  Ibn  Sina  describes  them  under  the  name  of  Dand-el- 
sini,  ''  China  Dand/'  and  also  mentions  an  Indian  Dand  of 
smaller  size  (probably  Baliospermum  seeds).  Ainslie  states 
that  Croton  seeds  were  known  to  the  Arabs  under  the  name  of 
Filly  but  this  is  incorrect,  as  may  be  seen  by  referring  to  Ibn 
Sina,  who  describes  Fil  as  an  Indian  drug  having  the  properties 
of  the  Mandrake.  Mahometan  physicians  describe  the  seeds 
as  detergent,  a  purgative  of  phlegm,  black  bile,  and  adust 
humors ;  and  recommend  their  use  in  dropsy,  calculus,  gout, 
and  other  diseases  arising  from  cold  humors.  On  account  of 
its  irritant  action  upon  the  fauces,  the  seed,  after  having  been 
boiled  in  milk,  is  to  be  crushed  and  enclosed  in  a  raisin  for 
administration.  The  author  of  the  Makhzan  remarks  that  the 
Hindus  give  small  doses  with  fresh  ginger  tea,  to  children,  as 
a  remedy  for  whooping  cough.  He  also  notices  its  irritant 
action  upon  the  skin,  and  its  use  as  an  external  application  to 
tumours,  &c. ;  should  excessive  purging  occur,  he  directs 
lime  juice  to  be  administered.  The  envelopes  of  the  seed  and 
plumule  must  always  be  rejected.  Croton  Tiglium  was  first 
described  by  Christoval  Acosta  in  1578,  afterwards  by  Rheede 
in  1679,  and  Rumphius  in  1743.  In  1812,  Drs.  White  and 
Marshall  brought  the  use  of  the  seeds  as  a  purgative  to  the 
notice  of  Europeans  in  India.  The  former  gentleman  gives 
the  following  directions  for  their  administration,  which  he 
received  from  a  learned  Parsee  Vaidia  of  Surat : — "  After 
having  removed  the  shells  from  the  seeds,  tie  the  kernels  in  a 
small  piece  of  cloth,  like  a  bag ;  then  put  this  ipto  as  much 
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cowdung  water  as  will  cover  the  bag,  and  let  it  boQ ;  secondly, 
when  boiled,  split  the  kernels  in  two  and  take  a  small  leaf 
from  them,  which  is  said  to  be  poisonous;  and  thirdly,  pound 
the  whole  into  a  mass,  to  which  add  two  parts  of  Katha 
(catechu)^  and  divide  into  pills  of  two  grains  each,  two  of 
which  are  sufficient  for  one  dose."  The  addition  of  the  Katha 
is  said  to  correct  the  acrimony  of  the  drug,  and  to  prevent  any 
griping  of  the  bowels. 

Ainslie  (Mat,  Indica,  Vol.  I.,  p.  105)  notices  the  use  of  the 
expressed  oil  (nervalum  unnay)  by  the  Tamils  as  an  external 
application  in  rheumatic  affections,  but  it  does  not  appear  to 
have  been  used  for  internal  administration  until  the  year  1821. 
{Confer.  Londan  Medical  Depository  far  Januai^  1822.) 

In  modem  European  medicine,  croton  oil,  more  or  less  diluted, 
is  used  externally  as  a  counter-irritant,  and  causes  an  abundant 
pustular  eruption.  This  effect  is  increased  by  the  addition  of 
an  alkali  to  the  liniment.  Internally  it  is  given  in  doses 
of  i  to  1  minim  as  a  purgative,  and  is  particidarly  valuable 
in  those  cases  in  which  the  condition  of  the  patient  prevents 
him  from  swallowing ;  it  may  be  placed  on  the  back  of  the 
tongue.  The  oil  has  also  been  used  with  success  as  an  anthel- 
mintic. In  modem  pharmacy  its  chief  consumption  is  in 
the  preparation  of  castor  oil  capsules. 

Description. — Croton -seeds  {grainesde  Tilly)  are  oblong, 
about  half  an  inch  long,  and  not  quite  f  of  an  inch  broad. 
The  dorsal  and  ventral  surfaces  are  arched,  the  former  more 
prominently  than  the  latter.  The  testa  is  black,  but  covered  for 
the  most  part  by  a  thin  cinnamon-coloured  membrane ;  it  ia  thin 
and  brittle^  and  contains  an  abundant  oily  albumen  enclosed 
in  a  delicate  white  membrane  (endopleura).  Between  the  two 
halves  of  the  albumen  are  two  foliaceous  cotyledons,  and  a 
short  thick  radicle.  The  structure  of  these  parts  closely 
resembles  that  of  the  albumen  and  embryo  of  Ricinus  communis. 

Chefnical  composition, — The  fats  present  in  croton  oil  are 
glycerides  of  stearic,  palmitic,  myristic,  and  lauric  acids,  and  of 
several  volatile  acids  of  the  same  series,  like  acetic,  butyric,  and 
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yalerianic  acid;  also  the  volatile  ^t^/tn/c  acw?,  C^H®0^,  which 
was  recognized  by  Geuther  and  Frolich  (1870),  but  had 
previously  been  observed  by  Schlippe  (1858),  who  considered  it 
to  be  identical  with  angelicic  acid.  However,  it  melts  at  64®  C, 
boils  at  198*5^0.,  and  is  identical  with  Frankland  and  Duppa's 
methylcrotonic  acid.  In  the  fraction  boiling  above  the 
temperature  named,  capronic^  oenanthylic,  or  similar  acids  are 
probably  present.  They  did  not  succeed  in  obtaining  from  croton 
oil  an  acid  having  the  composition  of  Schlippe's  crotonic  acidy 
042602,  E,  Schmitt(1879)  corroborated  these  statements,  and 
found  among  the  volatile  acids  also  formic  acid.  Schlippe's 
crotonol,  C^^H^^O*,  has  likewise  not  been  obtained  by  other 
chemists;  it  was  stated  to  be  a  yellowish  viscid  mass  of  a  faint 
odour,  and  to  be  the  rubefacient  principle  of  croton  oiL  The 
drastic  rubefacient  properties,  according  to  Buchheim  (1873), 
reside  in  erotonolek  acidy  which  is  present  in  the  free  state  and 
as  glyceride,  and  which  seems  to  be  related  to  ricinoleic  acid, 
since,  like  the  latter,  it  yields  with  nitric  acid  oenanthic  acid, 
and  on  the  distillation  of  its  sodium  salt  gives  osnanthol. 
(Stille  and  MaiscL) 

H.  Senior  {Pharm.  Journ.  [3],  XIV.,  446,  447)  has  shown 
that  when  alcohol  (sp.  gr.  *794 — 800)  is  mixed  in  equal 
volumes  with  English  pressed  croton  oil,  perfect  solution  takes 
place,  the  mixture  being  permanent  at  all  ordinary  tempera- 
tures, and  this  is  equally  true  when  any  less  quantity  of 
alcohol  is  used;  when,  however,  the  proportion  of  alcohol  to 
croton  oil  becomes  as  seven  volumes  to  six,  or  any  larger 
proportion  of  alcohol,  then  a  part  of  the  croton  oil  separates. 
This  part  varies  in  quantity  in  the  case  of  different  samples  of 
oil.  That  part  of  the  croton  oil  which  separates  when  the 
alcohol  is  in  excess  is  afterwards  insoluble  in  any  proportion  of 
alcohol.  But  that  portion  of  the  oil  dissolved  by  alcohol  is, 
when  separated,  soluble  in  all  proportions.  The  author  has 
shown  that  the  part  of  croton  oil  soluble  in  alcohol  contains  the 
vesicating  principle,  while  the  portion  insoluble  in  alcohol  is 
entirely  non-vesicating.  He  also  shows  that  the  purgative 
properties  of    croton  oil  reside   entirely    in    this    insoluble, 
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non-Tesicating  part.  The  author  has  endeavoured  to  ascertain  to 
what  constituent  of  the  soluble  portion  of  the  oil  the  vesicating 
properties  are  due,  and  has  traced  these  properties  to  the  non- 
volatile fatty  acids,  chiefly  to  those  which  have  the  lowest 
melting  points,  are  least  readily  saponified  by  alkalies,  and  are 
first  liberated  when  the  alkali  soap  is  decomposed  by  acids. 
He  attributes  the  purgative  action  not  to  the  free  acids,  but 
to  the  combination  in  which  they  exist  in  the  oil. 

These  conclusions  not  appearing  satisfactory  to  Professor 
Kobert,  the  investigation  was  taken  up  by  Herr  von  Hirsch- 
heydt,  a  pupil  in  the  University  of  Dorpat.  Upon  the  basis 
of  the  results  obtained,  Professor  Kobert  now  ( Chem,  Zeit.^ 
April  6,  1887,  p.  416)  attributes  the  activity  of  croton  oil,  both 
as  a  vesicant  and  as  a  purgative,  to  crotonoleic  acid,  not  to  be 
confounded  with  orotonic  acid,  but  an  acid  discovered  by  Buch- 
heim  in  1873,  to  which  a  formula  has  not  yet  been  assigned. 
This  crotonoleic  acid  is  said  to  occur  in  croton  oil  both  in  the 
free  state,  in  which  it  is  freely  soluble  in  alcohol,  and  in 
combination  as  a  glyceride.  The  glyceride  does  not  possess 
poisonous  properties,  but  the  free  acid  acts  as  a  powerful 
irritant  to  the  skin  and  the  intestines  (purgative) .  According 
to  Professor  Kobert,  the  crotonolglyceride  is  attacked  and 
split  up  like  other  glycerides  by  the  ferments  of  the  juices  of 
the  stomach,  and^  the  crotonoleic  acid  being  set  free  then 
exercises  its  purgative  influence.  A  similar  result  may  be 
obtained  by  administering  crotonoleic  acid  as  a  pill  enclosed  in 
keratin.  Kobert  is  not  of  opinion,  however,  that  the  solubility 
of  croton  oil  is  dependent  upon  the  proportion  of  crotonoleic 
acid  it  contains,  but  considers  it  to  be  connected  with  the  age 
of  the  oil.  Crotonoleic  acid  may  be  prepared  by  treating  the 
portion  of  croton  oil  soluble  in  alcohol  with  a  hot  saturated 
solution  of  baryta  in  a  water-bath,  washing  the  stiff  white  paste 
that  forms  with  cold  distilled  water  to  remove  excess  of  baryta, 
and  barium  compounds  with  acetic,  butyric  and  tiglinic  acid, 
removing  by  heat  traces  of  water,  and  repeatedly  treating  with 
ether,  which  only  takes  up  the  barium  oleate  and  crotonoleate. 
The  crotonoleate  is  separated  by  dissolving  it  out  in  alcohol. 
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decomposed  carefully  with  sulphuric  acid,  and  the  solution 
containing  the  free  acid  evaporated.  {Pharm.  Jaum.,  April 
30th,  1887.)  According  to  Dr.  H.  Stillmark,  croton  seeds 
contain  Bicin,  the  poisonous  principle  of  castor  seeds.  {See 
BicintM,) 

Toxicohgy. — The  seeds  are  said  to  be  used  in  Java  for  killing 
fish,  and  the  oil  has  been  shown  to  have  the  same  effect  upon 
the  camivora  as  upon  man.  When  eaten,  the  seeds  cause 
nausea  and  eructation,  followed  by  flatulent  distension  of  the 
abdomen,  colic  and  diarrhoea.  A  single  seed  is  reported  to 
have  proved  fatal.  The  oil,  in  the  dose  of  1  drop,  occasions 
more  or  less  of  an  acrid  and  burning  sensation  in  the  fauces 
and  oesophagus,  a  sense  of  warmth  in  the  stomach,  nausea,  and 
sometimes  vomiting.  In  an  hour  or  two,  some  gurgling  or 
slight  colic  is  perceived  in  the  bowels,  followed  somewhat 
suddenly  by  a  watery  stool  with  tenesmus,  and  heat  about  the 
anus.  "Within  24  hours  eight  or  ten  more  stools  follow,  and 
there  is  but  little  general  disturbance  of  the  economy,  except 
considerable  weakness.  Sometimes,  instead  of  producing 
evacuations,  the  oil  causes  epigastric  uneasiness  and  oppression, 
palpitation  of  the  heart,  headache,  feverishness,  perspiration, 
and  sleep.  It  would  appear  that  the  acrid  principle  of  the 
oil  is  not  the  sole  cause  of  its  cathartic  operation,  for  even  after 
being  thoroughly  washed  with  alcohol  and  rendered  mild  to 
the  taste,  as  well  as  incapable  of  pustulating  the  skin,  it  is  still 
strongly  purgative.  (SiillS  and  Makah.)  No  cases  of  poison- 
ing by  croton  seeds  or  oil  in  India  appear  to  have  been  recorded. 

During  the  expression  of  croton  oil  in  India,  the  workmen, 
who  are  naked,  with  the  exception  of  a  cloth  round  the  loins, 
have  been  observed  to  suffer  from  redness  and  irritation  of  the 
skin,  evidently  produced  by  some  volatile  constituent  of  the  oil. 

CROTON  OBLONGIFOLUS,  Boxb. 

J^Qb. — Bengal,  Silhet,  Behar,  Central  India,  Deccan 
Peninsula,  Burma,  and  Ceylon.  The  root-bark,  leaves,  and 
fruit. 
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Vernacular. — Chucka,  Barigach  (Beng.),  Arjuna  (Sind,), 
Kote,  Putol  (Mai.),  Bhutan-kusam  {Tel,),  Ghanasura  (Mar.), 
Gote  (Santal),  Kurti,  Konya,  Kuli^  Poter  {KoL),  Gonsurong 
{Qoa). 

History,  Uses,  &C. — Brandis  has  noticed  the  use  of 
the  bark,  leaves  and  fruit  of  this  plant  in  native  medicine,  and 
Dr.  Irvine  the  use  of  the  seeds  as  a  purgative.  From  the  Diet, 
Econ.  Prod,  of  India  we  learn  that  the  Santals  use  the  bark 
and  root  as  a  purgative  and  alterative.  We  have  been  unable 
to  find  any  notice  of  the  drug  in  native  works  on  Indian  Materia 
Medica.  Roxburgh,  though  he  describes  the  tree  as  common  in 
forests  near  Calcutta,  is  silent  upon  the  subject.  Dalzell  and 
Gibson,  in  the  Bombay  Flora  (p.  231),  remark  that  "  the  plant 
is  used  medicinally  by  the  natives  i/o  reduce  swellings.^'  The 
author  of  the  Mat,  Med,  of  West.  India  remarks : — "  When  on  a 
visit  to  Goa  in  1876,  my  attention  was  drawn  by  the  native  doc- 
tors to  the  root-bark  of  a  small  tree  as  being  one  of  the  most 
valuable  medicines  they  possessed  ;  this  plant,  unknown  to  me 
at  the  time,  proved  on  subsequent  investigation  to  be  C.  oblongi^ 
folius.  The  Goanese  and  inhabitants  of  the  Southern  Con  can 
administer  the  bark  in  chronic  enlargements  of  the  liver  and  in 
remittent  fever.  In  the  former  disease  it  is  both  taken  internally 
and  applied  externally.  As  an  application  to  sprains,  bruises, 
rheumatic  sweUingS}  &c.,  it  is  in  great  request.  In  large  doses 
it  is  said  to  be  purgative."  Fliickiger  and  Hanbury  (Phar- 
maeographia,  p.  510)  state  that  the  seeds  are  said  to  be  sometimes 
substituted  for  those  of  0,  Tiglium.  The  tree  is  rare  in  the 
Bombay  Presidency»  and  has  only  been  found  in  the  SoutheI]^ 
Concan,  where  it  has  a  reputation  as  a  remedy  in  snake-bites. 
In  Goa  it  is  more  common. 

Description. — Trunk  straight;  bark  ash-coloured,  and 
pretty  smooth ;  leaves  petioled,  alternate,  and  thickly  set  about 
the  ends  of  the  brancblets,  spreading  or  drooping,  oblong, 
serrate,  obtuse-pointed,  very  smooth  on  both  sides,  from  six  to 
twelve  inches  long,  petioles  round  and  smooth,  with  a  lateral 
jgland  on  each  side  of  i\mv  apices ;  stipules  small,  caducous ; 
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racemes  terminal,  generally  solitary,  erect,  shorter  than  the 
leaves  ;  flowers  solitary,  a  few  female  ones  mixed  with  many 
male  ones,  small,  of  a  pale  yellowish-green  ;  bracts  3-fold,  one- 
flowered}  on  the  inside  of  each  of  the  small  lateral  bracts  is  a 
round  permanent  gland,  as  in  Sesamum  indicum;  male  calyx 
deeply  5-cleft,  petals  six,  smaller  than  the  calyx,  very  woolly; 
filaments  twelve,  distinct,  nine  in  the  circumference  and  three 
in  the  centre,  woolly  towards  the  base ;  female  calyx  and  corol 
as  in  the  male ;  stamens  none ;  germ  globular ;  styles  three,  each 
divided  into  two  very  long,  variously  bent  segments  ;  capsules 
globular,  fleshy,  six-furrowed,  tricoccous.  {jRoxb.) 

The  root  is  twisted,  often  somewhat  flattened,  bark  thickish, 
externally  light-brown  and  scaly,  internally  yellowish,  mottled 
with  brown,  substance  compact  and  resinous,  odour  highly 
aromatic,  taste  peppery  and  camphoraceous.    Wood  white,  soft. 

Microscopic  structure. — Sections  of  the  bark  show  that  the 
epidermis  consists  of  about  five  rows  of  elongated  cells  placed 
horizontally ;  their  walls  are  much  thickened  by  a  dark-brown 
deposit,  which  produces  a  patchwork  appearance.  The  paren- 
chyma is  loaded  with  large  globular  or  oval  highly  refractive 
bodies  of  a  yellowish  colour;  there  are  also  numerous  dark 
purplish-brown  particles,  which  are  sometimes  single  but 
usually  arranged  in  irregular  concentric  rows ;  they  appear  to 
be  due  to  a  deposit  in  the  vascular  system  of  a  resinous  nature. 

Ohemiral  composition. — The  fresh  root-bark  was  contused,  and 
exhausted  with  warm  80  per  cent,  alcohol.  The  tincture  was 
of  a  red  colour.  The  alcoholic  extract  was  mixed  with  water 
and  agitated  with  petroleum  ether,  when  reddish  flocks 
separated.  The  solution  was  acid  in  reaction.  The  petroleum 
ether  solution  left  on  spontaneous  evaporation  a  transparent 
viscid  yellow  residue,  possessing  a  camphoraceous  and  pepper- 
like odour  and  taste.  With  the  exception  of  some  white  flocks, 
the  extract  was  soluble  in  cold  alcohol  with  acid  reaction ;  the 
solution  afforded  no  coloration  with  ferric  chloride. 

The  turbid  aqueous  solution,  after  separation  of  petroleum 
ether,  was  agitated  with  ether,  without  solution  of  the  reddish 
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flocks    referred    to    as    having    separated  on  agitation    with 
petroleum   ether»     The    ether   was  separated  from  the  turbid 
aqueous  layer,  and  agitated    w4th    dilute    sulphuric    acid    to 
separate  any  alkaloidal  principle.     The  acid  aqueous  solution 
was  then  rendered  alkaline  and  reagitated  with  ether.     The 
ethereal  solution  left   on   spontaneous  evaporation  a  slightly 
greenish  transparent  varnish-like   residue,   partly  soluble  in 
dilute  sulphuric  acid,  the  solution  affording  marked  alkaloidal 
reactions.     With  Frohde's  reagent  a  dirty  red  to  purple  colour 
was  observed,  but  no  other  special  colour   reactions  were  noted. 
The    original    ethereal    solution,    after    the  agitation  with 
sulphuric  acid,  left  on  spontaneous  evaporation  a  brittle,  trans- 
parent, yellow  residue,  soluble  in   alcohol    with   strong    acid 
reaction,    but   affording   no  colour  reaction  with  ferric  salts. 
By  the  action  of  dilute  aqueous  caustic  soda   a   part  of  the 
ethereal  extract   was    dissolved    with   a   deep  port-wine  red 
coloration.     The   portion   insoluble  in  the  alkaline    solution 
was  yellowish.     The  alkaline  solution,  on  the  addition  of  dilute 
acids,  afforded  yellow  flocks,  nearly  wholly  soluble  in  ether,  and 
leaving  a  transparent  yellow  varnish  on  spontaneous  evapor- 
ation, with  a  slightly  bitter  taste  and  acid  reaction  in  alcoholic 
solution.     The  reddish    flocks    insoluble    in   petroleum    and 
ordinary    ether     were    separated  from  the   original   aqueous 
solution,  and,  when  dry,  formed  a  dirty  reddish  friable  mass 
without  taste  or  odour.     In  dilute  alcohol  this  principle  was 
soluble  with  acid  reaction,  the  solution  being  of  a  port-wine 
colour,  and  possessing  a  slight  spicy  odour  and  taste.     The 
solution,  after  being  neutralized  with  ammonia,  which  deepened 
the   tint,    afforded   a    dirty   plum- coloured    precipitate  with 
acetate  of  lead.     To'  the  original  now  clear  aqueous  solution  of 
the   alcohol   extractive   carbonate  of  soda  was   added,  which 
caused  a  carmine-coloured  precipitate,  and  the  liquid  agitated 
with  ether,   which    failed  to  dissolve  the  precipitate.     The 
ethereal  solution  left  on  evaporation  a  trace  of  residue,  partly 
soluble  in  dilute  suphuric  acid,  the  acid  solution  reacting  with 
alkaloidal  reagents.     With  Frohde's  reagent  the  colour  was 
dirty  red  to  purple,  and^  like  the  principle  first  extracted  by 
111.— 37 
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i  ether  from  the  acid  aqueous  solution,  yielding  no  other  specidl 
colour  reactions.  The  carmine  flocks  precipitated  by  the 
alkali,  and  which  were  insoluble  in  ether,  were  separated  by 
filtration,  the  .filtrate  being  of  a  logwood  colour,  and  washed 
with  cold  water  in  which  they  were  slightly  soluble :  on 
ignition  an  alkaline  ash  was  left.  By  dilute  acids  the  carmine 
precipitate  was  changed  to  salmon -yellow,  the  original  colour 
being  restored  by  alkalies.  An  aqueous  solution  gave  a 
carmine-coloured  precipitate  with  acetate  of  lead. 

The  original  aqueous  alkaline  solution  was  lastly  acidified 
with  dilute  sulphuric  acid,  which  caused  the  separation  of 
salmon-coloured  flocks,  and  agitated  with  amylic  alcohol.  The 
amy  lie  alcohol  extract  was  reddish -yellow,  becoming  of  a  deep 
carmine  hue  with  alkalies,  and  afforded  a  carmine  precipitate 
with  acetate  of  lead  ;  acids  destroyed  the  colour  and  caused  a 
precipitate  of  salmon-coloured  flocks  practically  insoluble  in 
ether.  By  heating  with  zinc  dust,  the  dried  principles,  which 
gave  coloured  precipitates  with  alkalies  and  acetate  of  lead, 
afforded  no  crystalline  sublimates.  The  freshly  contused  root- 
bark  afforded  on  steam  distillation  a  small  amount  of  a  colourless 
volatile  oil  possessing  a  marked  ,camphoraceous  and  pepper-like 
.odour  and  taste. 

In  this  investigation  the  principles  which  afforded  coloured 
•precipitates  with  alkalies  were  the  most  interesting,  and  these 
principles  would  appear  to  have  been  acids.  It  will  be  noted 
that  the  original  aqueous  solution  of  the  alcoholic  extract  was 
not  treated  with  any  foreign  acid  prior  to  agitation  with 
petroleum  and  ordinary  ether.  The  flocks  which  separated 
during  agitation  with  petroleum  ether,  and  which  were  insoluble 
in  ether,  gave  from  an  alcoholic  solution  a  different  coloured 
precipitate  with  acetate  of  lead,  from  the  acids  which  were 
subsequently  precipitated  when  the  aqueous  solution  of  the 
^extract  was  jendered  alkaline  and  agitated  with  ether,  and 
when  the  alkaline  solution  was  subsequently  acidified  before 
ragitation  with  amylic  alcohol.  The  last  two  acids  referred  to 
\were,  we  consider,  identical.  The  sodium  salt  of  the  acid  was 
Hinly  slightly  soluble  in  water,  while  the  free  acid  was  at  hett 
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only  slightly  soluble  iu  ether.  The  addition  of  sodic  carbonate ' 
Hence  caused  the  precipitation  of  the  greater  part  of  the  sodium 
salt,  a  small  amount  only  remaining  in  solution.  The 
subsequent'  addition  of  sulphuric  acid  decomposed  the  sodium 
salt  in  solution,  with  separation  of  the  free  acid  in  salmon- 
ooloured  flocks.  As  regards  the  identity  of  this  acid  with  the 
one  or  ginally  separated  on  agitation  with  petroleum  ether,  and 
ether,  though  the  colour  of  the  lead  salt  was  different,  it  might 
have  been  due  to  the  presence  of  foreign  matters,  and  we  are^ 
inclined  to  the  view  that  these  acid  principles  were  similar. 
The  alkaloidal  principle  from  the  first  ether  extract,  and  that 
obtained  from  the  alkaline  ether,  were  also  probably  identical. 

ACALYPHA   INDICA,  Limu 

fS^ig, —  Wight  /c,  t  877 ;  Eheede,  UorL  Mai.  x.,  t  81. 
Hab, — Hotter  parts  of  India. 

ACALYPHA   PANICULATA,  MiquH. 

Fig, — Rheede,  Hort,  Mai,  x,,  t.  83. 

Flab* — Deccan  Peninsula.     The  herb. 

Fir/wfCM/ffr.— Kuppi,  Khokuli  (Hind.,  Mar,),  Didaro  [Giiz.), 
Muktajuri,  8hwet-basanta  (i?rw^.),Kuppaimeni  (Tam.),Kuppai- 
ohettu,  Murkanda-chettu,  Puppanti,  Harita-manjari  [Tel,\ 
Chulmdri,  Kuppi  (Can,),  Kuppa-mani  (MaL) 

History,^  Uses,  &C. — The  medicinal  properties  of  these 
plants  are  well  known  in  India,  but  we  have  been  unable  to 
find  any  notice  of  them  in  the  standard  Sanskrit  medical  works. 

Ainslie  gives  Aritamunjayrie  as  the  Sanskrit  name,  which  is 
Evidently  meant  for  Harita-manjari,  **a  plant  with  clusters  of 
green  flowers,"  a  very  appropriate  name.  Rheede  describes  two 
species  of  Aealypha^  Cupameni  [A.  indica),  and  Wdlia-cupameni 
{;A.  paniculata)\  he  gives  Manjara-sejari  as  the  brahminical 
name  of  the  first,  and  states  that  the  juice,  made  into  a  lini- 
ment with  oil,  is  used  in  rheumatism  and  venereal  pains  and 
eruptions,  and,  with  the  addition  of  lime,  in  skin  diseases;  that^ 
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the  root  rubbed  down  with  hot  water  is  given  as  a  cathartic ; 
the  leaves  with  water  as  a  laxative,  and  in  decoction  to  relieve 
the  pain  of  earache.  Of  the  second,  he  says  that  when  rubbed 
down  in  rice-water  and  applied  locally,  it  relieves  pain,  and  that 
the  juice  with  scsamumoil  is  useful  in  erysipelatous  inflammation, 
haemorrhoids,  and  the  pain  in  the  belly  called  by  the  Malabars 
Quinao,  Ainslie  says  of  A.  iyidica : — "  The  root,  leaves  and 
tender  shoots  are  all  used  in  medicine  by  the  Hindus.  The 
powder  of  the  dry  leaves  is  given  to  children  in  worm  cases,  also 
a  decoction  of  them  with  the  addition  of  a  little  garlic.  The 
juice  of  the  same  part  of  the  plant,  together  with  that  of  the 
tender  shoots,  is  occasionally  mixed  with  a  small  portion  of 
margosa  oil,  and  rubbed  on  the  tongues  of  infants  for  the  pur- 
pose of  sickening  them  and  clearing  their  stomachs  of  viscid 
phlegm.  The  hakims  prescribe  the  Koopamaynee  in  consump- 
tion." In  the  Pharfnacoposia  of  India  {p.  205),  the  following 
reference  to  this  plant  by  Dr.  G.  Bidie,  of  Madras,  will  be 
found  : — "  The  expressed  juice  of  the  leaves  is  in  great  repute, 
wherever  the  plant  grows,  as  an  emetic  for  children,  and  is 
safe,  certain,  and  speedy  in  its  action.  Like  Ipecacuanha,  it 
seems  to  have  little  tendency  to  act  on  the  bowels  or  depress  the 
vital  powers,  and  it  decidedly  increases  the  secretion  of  the 
pulmonary  organs.  The  dose  of  the  expressed  juice  for  an 
infant  is  a  teaspoonful."  Dr.  ^.  Ross  speaks  highly  of  its  use 
as  an  expectorant,  ranking  it  in  this  respect  with  senega ;  he 
found  it  specially  useful  in  the  bronchitis  of  children.  The 
purgative  action  of  the  root  noticed  by  Rheede  is  confirmed  by 
Dr.  H.  E.  Busteed,  who  has  used  it  as  a  laxative  for  children. 
In  Bombay  the  plant  has  a  reputation  as  an  expectorant,  hence 
the  native  name  Khokli  (cough).  Brigade-Surgeon  Langley, 
in  a  communication  to  Dr.  Watt,  Diet.  Econ,  Prod.  Ind,,  Vol.  I., 
writes : — **  This  plant  is  called  in  Canara  GhdimaH  as  well 
as  Kuppi.  The  natives  use  it  in  congestive  headaches  :  a  piece 
of  cotton  is  saturated  with  the  expressed  juice  and  inserted  into 
each  nostril ;  this  relieves  the  head  symptoms  by  causing 
haemorrhage  from  the  nose.  The  powder  of  the  dry  leaves  is 
used  in  bedsores  and  wounds  attacked  by  worms.     In  asthma 
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and  bronchitis  I  have  employed  it  with  benefit  both  for  children 
and  adults."  Dr.  Langley  recommends  a  tincture  of  the  fresh 
herb  made  with  spirits  of  ether  (3  ozs.  to  one  pint),  dose  20  to 
60  minims,  frequently  repeated  during  the  day,  in  honey ;  it  acts 
as  an  expectorant  and  nauseant ;  in  large  doses  it  is  emetic. 

Description. — -4.  indica. —  Stem  erect,  from  1  to  2  feet 

high,  branchy,  round,  smooth  ;  leaves  scattered,  petioled,  ovate- 
cordate,  3-nerved,  serrate,  smooth,  about  2  inches  long  and 
1^  broad  ;  petioles  as  long  as  the  leaves ;  stipules  small,  subulate ; 
spikes  axillary,  generally  single,  peduncled,  erect,  as  long  as 
the  leaves,  many-flowered,  crowned  with  a  body  in  the  form  of 
a  cross,  the  base  of  which  is  surrounded  with  a  3-leaved 
calyx,  the  arms  of  the  cross  are  tubular,  with  their  mouths 
fringed,  from  the  base  of  the  cross  on  one  side  issues  a  style-like 
thread,  with  a  fringed  stigma,  the  body  of  the  cross  contains 
an  ovate  seed  like  substance  ;  male  flowers  numerous,  crowded 
round  the  upper  part  of  the  spike,  calyx  4-leaved,  leaflets 
cordate,  filaments  minute,  numerous ;  female  flowers  below  the 
malC)  remote ;  involucre  cup- formed,  with  an  opening  on  the 
inner  side,  striated,  smooth,  toothed,  from  2  to  4-flowered ; 
calyx  3-leaved.     ( Roxb.), 

A.  paniculata  is  a  pubescent  under-shrub  or  herb,  with  long- 
petioled  ovate-acuminate  leaves  which  are  coarsely  and  equally 
serrated.  The  male  flowers  are  in  axillary,  filiform  spikes, 
and  the  female  in  axillary  and  terminal  racemes  or  panicles ; 
the  bracts  are  minute  and  not  enlarged  in  fruit.  Capsule  1^ 
inch  in  diameter,  3-lobed,  glandular,  styles  3 — 7-partite. 

Chemical  composition. — The  whole  plant  of  A.  Indica  was  dried 
at  a  low  temperature,  reduced  to  powder,  and  exhaxisted  with 
80  per  cent,  alcohol.  The  alcoholic  extract  was  mixed  with 
water,  acidulatedwith  sulphuric  acid,  and  agitated  with  petroleum 
ether,  and  ether ;  the  solution  was  then  rendered  alkaline  and 
agitated  with  ether.  During  agitation  with  petroleum  ether,  a 
quantity  of  dark  matter  separated,  which  was  partly  soluble  in 
ether,  and  in  alkalies,  and  contained  much  colouring  matter. 
The  petroleum  ether  extract  was  dark  and  viscid,  and  had  an 
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aromatic  odour,  but  did  not  yield  any  crystalline  deposit  oii' 
standing:   in   absolute  alcohol  it  was  soluble,  and  on  spon- 
taneous evaporation  some  yellow  matter  separated,  which  was^ 
destitute   of  crystalline  structure  on-  mi(H*oscopio  examination. 
The  alcoholic  solution  had  no  special  taste.     The  ether  extract 
was  yellow^  and  had  an  aromatic  somewhat  tea-like  odour,  and* 
on  standing  became  indistinctly*  ery«talline.     In  wann  water' 
a  portion-  dissolved,   the    solution   possessing    a    strong   acid 
reaction,  and  affording  a  dirty  reddish  coloration  with  ferric 
chloride :  it  did  not  precipitate  gelatine,  and  gave  no  reaction* 
with'  cyanide  of  potassium.     The  portion  insoluble  in  water 
was  dissolved  by  ammonia,  affording  a 'deep  yellow  coloured' 
solution  with  a  somewhat  camphoraceous  odour,  the  addition 
ot  acids  causing  the  precipitation  of  whitish  flocks. 

The  ether  extract  obtained  from  thef" original  aqueous  solution/ 
after  it  had  been  rendered  alkaline,  contained  a  well-marked 
alkaloidal    principle,     which   after   purification    afforded   the 
following  reactions :  with  Frohde's  reagent  pinkish  in  the  cold, 
dirty  blue  on  warming  ;  with  sulphuric  acid  yellowish-red  ;  nd 
reaction  with  sulphuric   acid  and   potassium  bichromate ;   no 
reactibn' with  ferric  chloride;  with  nitric  acid  a  yellow  color-* 
ation  ;  it  was  not  precipitated  by  chromato  of  potash  from  an 
aqueous  solution  acidulated  with  sulphuric  acid ;  taste  harsh,  ^ 
without   bitterness.      We   propose    provisionally    to   call    this'' 
principle  A ca It/ph ine, 

Ainslie  notices  the  use  of  A.  fruticosa,  Forsk.,  as  a 
stomachic  and  alterative,  an  infusion  of  the  leaves  being  used. 
[Mat.  Ind.,  ii:  388.) 

TREWIA  NUDIFLORA,  £«m. 

-pig^— Wight  Ic,  t.  187D— 1;  Baill.  Etud.  Gen.  Euphorbi, 
t.  18,/  18^23;  Rheede^  Hort.  Mai.  L,  t.  42. 
Hab. — Hotter  parts  of  India.     The  root. 

Vernacular, — Pindara,  Tdmri,  Bhilaura  {Hind.),  Pitali- 
{Bcng.),  Pitari,  Sivani  {Mar.)f  Kat-kumbla  (Can.),  Kdncbi* 
{Mai.). 


EVPHORBIA  (JEM.  29? 

*History,  Uses,  &C. — This  tree  bears  the  Sanskrit 
uiames  of  Pindara,  Karahfita,  and  Kurangaka.  It  is  described 
jin  the  Nighantas  as  sweet  and  cooling,  useful  for  the  removal  of 
» swellings,  bile  and  phlegm ;  'the  root  is  prescribed  in  gouty  or 
:rheumatic  affections.  Rheede  describes  the  plant  under  the 
.name  of  Canschi,  and  states. that  the  root. in  decoction  is  used 
^to  relieve  flatulence,  and  is   applied  locally  in  gout. 

Description. — The  root  has.athickish  bark,  which  is 
»of  a  light-brown  colour  externally,  nearly  smooth,  and  studded 
ihere  and  there  with  a  few  small  lenticular  corky  worts.  On 
rubbing  ofF  the  thin  brown  suberous  layer  a  dull-red  surface  is 
vcxposed.  The  bark  is  .fibrous  and  tough,  and^has  a  subaromaticj, 
'astringent  and   slightly  bitter   taste.     The  wood  is  white   and 

rSOft. 

Chemical  composifion. — The  freiih  rootibark  ^wa^< contused  and 
i  exhausted  with  80  per  cent,  alcohol ;  the  alcoholic  extract 
<inixed  with  water  acidulated  with  sulphuric  acid,  and  agitated 
f successively  with  petroleum  ether,  and  ether;  then  rendered 
alkaline  writh  sodic  carbonate  and  agitated  <first.with  ether  and 
llastly  with  amylic  alcohol. 

During  agitation  with  petroleum  ether. a  large  amount  of 
iresinous  matter  separated.  The  petroleum  other  extract  con- 
tained  a  large  amount  of  colouring  ^matter  and  .had  a  persistent 
ibitter  taste.  By  agitation  with  water  acidulated  with  sulphuric 
acid  and  ether,  it  was  -separated  into  two  portions,  a  portion 
soluble  in  ether,  which  contained  the  greater  part  of  the 
colouring  matter,  andfiome  fat ;  while  the  aqueous  acid  solution 
.held  in  suspension  yellowish  flocks  consisting  of  a  neutral 
tresinous  principle. 

The  acid  ether  extract  was  small  in  amount,  partly  soluble 
iin  water  with  acid  reaction ;  the  solution  giving  a  blue-black 
^coloration  with  ferric  chloride,  and  .precipitating  gelatine,  but 
giving  no  reaction  with  potassium  cyanide.  On  adding; 
i  ammonia  to  the  ether  extract,  a  yellow  to  brown  sherry  colour 
\wa8  produced.  The  ammoniacal  solution  was  agitated  with 
iQthei:,  which    removed    a  small  amount  of  whitish  resinoua 
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matter,  insoluble  in  water  and  containing  no  alkaloidal  principle. 
The  ammoniacal  solution  contained  resinous  matter. 

The  alkaline  ether  extract  contained  traces  of  an  alkaloid, 
which,  after  purification,  gave  a  very  faint-yellow  coloration 
with  Frohde's  reagent  in  the  cold,  the  colour  becoming  faintly 
greenish  on  warming;  concentrated  nitric  acid  gave  a  slight 
yellow  coloration. 

The  amylic  alcohol  extract  contained  some  resinous  matter, 
and  an  alkaloidal  principle  in  larger  amount  than  was  present 
in  the  ether  extract,  but  which  we  consider  to  be  identical. 

The  resinous  matter  which  separated  on  originally  shaking 
the  alcoholic  extract  with  petroleum  ether,  and  which  was 
insoluble  in  it,  also  failed  to  dissolve  in  ether ;  it  was  also 
insoluble  in  aqueous  sodic  carbonate,  and  had  the  properties  of 
phlobaphene. 

MALLOTUS  PHILLIPPINENSIS,  MulUArg. 

Fig.— Benil.  and  Trim.,  L  236;  Bedd.  FL  Syh\,L  289; 
Eoxh.  Cor.  PL  iV.,  t.  168;  Rheede,  HorL  MaL  r,,  21,  24. 

Hab. — Throughout  Tropical  India.  The  glands  and 
leaves. 

Vernacular, — Kapdla,  Kamala  {Hind.),  Karaila  {Beng,), 
Kapila,  Kapita,  Kamila  {M(u\),  Vasare,  Chandrahittu  (Ca».), 
Kiimpilla  {Guz.\  Kapli,  Kapila  {Tarn,),  Kdpila-pod  (Tel). 

History,  Uses,  &C. — The  glandular  powder  obtained 
from  this  plant  has  been  used  as  a  dye  in  India  from  a  very 
remote  period.  It  was  probably  collected,  as  at  the  present 
time,  bv  the  aboriginal  tribes,  who  call  it  Ruhin,  before  the 
Hindus  invaded  India.  In  Sanskrit  it  is  known  as  Eampilla, 
and  bears  the  synonyms  of  Rochanika,  Rochana-rakta  and 
Lohita-rakta,  in  allusion  to  its  red  colour.  In  the  Nighantas 
it  is  described  as  useful  in  removing  phlegm,  bile,  stone,  worms, 
enlarged  glands,  boils,  &c.,  and  the  leaves  are  said  to  be 
astringent  and  cooling.  In  the  Bhavaprakdsa  one  tola  with 
treacle  is  said  to  kill   and   expel   all  intestinal    worms.     It 
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is  also  prescribed  for  worms  in  combination  with  the  seeds 
of  EmbeUa  Ribes  (vaverang),  ohebulic  myrobalans,  carbonate 
of  potash,  and  rock  salt.  (ChakradaUa.)  The  Arabs  became 
acquainted  with  Eampilla  at  an  early  date,  and  through  them 
it  appears  to  have  reached  Europe,  and  to  have  been  known  to 
the  later  Greek  physicians  about  the  7th  century.  Ibn 
Massowiyeh,  physician  to  the  Caliph  Haroon-el-Baschid,  speaks 
of  it  as  highly  astringent,  a  good  anthelmintic,  and  a  useful 
application  to  moist  eruptions  of  the  skin,  which  it  soon  dries 
up.  It  is  also  mentioned  by  Razi,  Tamimi,  Baghd^,  Ibn 
Sina,  Ibn  Baitar  and  others,  all  of  whom  appear  to  have  been 
in  much  doubt  as  to  its  nature,  but  distinguish  it  from  Wars, 
a  product  of  Arabia,  the  source  of  which  they  were  acquainted 
with,  Ibn  Sina  says  of  Kanbd : — "  It  is  in  grains  like  sand, 
red,  but  less  so  than  Wars,  hot  and  dry  in  the  third  degree ; 
Ibn  Massowiyeh  considers  to  be  highly  astringent;  it  kills 
worms  and  flukes  of  the  intestines  and  expels  them."  Of 
Wars,  he  says  : — "It  is  a  substance  like  powdered  saffron,  of  an 
intense  red  colour  ( ^^il*  ^-^a.  f ),  brought  for  sale  from  Yemen ; 
they  say  that  it  is  scraped  from  a  plant ;  it  is  hot  and  dry  in 
the  third  degree,  astringent ;  a  useful  application  to  pimples, 
freckles,  &c."  (A  number  of  skin  eruptions  are  named,  the  exact 
nature  of  which  is  doubtful.) 

The  author  of  the  Makhzan,  who  wrote  in  India  (1770),  is 
strangely  ignorant  of  the  source  of  this  drug.  He  says : — 
*^  KinbQ  is  an  Arabic  form  of  the  Persian  Eampilla  and  Hindi 
Eamila";  he  then  recapitulates  the  various  opinions  held 
as  to  the  source  of  the  drug,  and  concludes  by  saying : 
*'  I  have  heard  that  it  is  the  pulp  of  the  fruit  of  a  mountain- 
tree  like  the  Ma^asfar,  but  its  leaves  are  rather  larger,  and  it  is 
armed  with  long  stiff  thorns,  and  has  fruit  like  a  lime,  which 
is  green  when  young  and  red  when  ripe ;  when  ripe  it  bursts 
open  and  a  dull-red  substance  escapes  and  falls  on  the  ground  : 
this  is  collected,  and  is  Kinbfl.'*  Regarding  its  properties,  he 
says  that  in  doses  of  from  1  to  2  dirhems  rubbed  into  an 
emulsion  with  any  suitable  vehicle  it  expels  all  kinds  of  intes- 
tinal worms,  and  at  the  same  time  acts  as  a  purgative*  Speaking 
III.— 88 
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of  Wars,  the  same  author  says  that  there  is  a  black  kind,  which 
comes  from  Ethiopia,  and  is  called  *  Habshl/  and  a  doll-red 
kind  which  is  called  Indian,  and  is  the  worst  (as  a  dye) ;  he 
concludes  by  saying  the  seeds  of  the  Wars  are  like  Mash 
{Phaseoius  radiattis).  There  is  no  mention  of  its  use  as  an 
anthelmintic;  it  is  described  as  an  aphrodisiac,  lithontriptio, 
and  remedy  for  ringworm,  pityriasis  and  freckles.  Sprengel 
thought  that  the  source  of  Wars  was  Memecylon  iinctorium. 
(Confer.  Hist,  Med,,  t.  II.,  p.  444,  ed.  tert. ;  also  Hist,  ret 
Herb,,  t.  I.,  p.  258,) 

Bheede  first  figured  and  described  the  plant ;  he  states  that 
the  leaves,  fruit  and  root  with  honey  are  applied  to  poisoned 
bites,  bruises,  &c.  Buchanan  {Journey  through  Mysore  in  1801) 
notices  Kamala  ;  it  has  also  been  noticed  by  Ainslie,  Roxburgh, 
and  Eoyle,  but  Mackinnon  of  Bengal,  in  1858,  was  the  first  to 
introduce  it  into  European  practice  in  India  ;  since  then  it  has 
been  used  with  success  by  many  medical  men  in  India  and 
Europe.  Previous  to  this,  Vaughan  had  sent  Kamala  to  Hanbury 
from  Aden  under  the  name  of  Wars,  and  had  described  its  use 
as  a  dye,  and  as  a  remedy  in  certain  skin  diseases.  {Pharm„ 
Journ.,  Vol.  xii.,  p.  386,  1853.)  The  true  Arabian  Wars  does 
not  appear  to  have  attracted  attention  in  Europe  until  1867, 
when  it  was  imported  by  Messrs.  Allen  and  Hanburys  of 
London.  The  source  of  Wars  remained  unknown  until  1884, 
when  it  was  ascertained  to  be  the  glands  of  the  pod  of  Flemingia 
Orahamiana,  a  leguminous  plant  common  in  Arabia  and 
India,  (See  Fleniingia.) 

As  noticed  in  the  Pharmacographia,  the  names  KanbO 
and  Kamala  are  not  in  use  in  the  bazars  at  Aden;  the 
Indian  Kamdla  being  now  commonly  known  there  as  Wars, 

The  dose  of  Kamfla  is  from  one  to  two  drachms,  or  one  to 
three  fluid  drachms  of  a  saturated  tincture  may  be  eipployed  ; 
it  does  not  cause  much  nausea,  colic,  or  purging.  The  parasite 
is  generally  discharged  dead,  and  it  appears  to  be  equally 
efficacious  in  removing  all  kinds  of  worms.  The  dose  should 
be  repeated  several  times  at  intervals  of  about  three  hours. 
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t)eSCription« — Kamala  is  a  red  powder,  which  varies  in 
depth  of  colour,  mixed  with  it  are  greenish-yellow  fragments  of 
the  capsule  of  the  plant ;  like  lycopodium  it  is  inflammable  and 
resists  admixture  with  water.  Alcohol  and  ether  dissolve  a 
considerable  portion  of  it^  and  the  solution  poured  in  water 
emits  a  melon-like  odour. 

Microscopic  structure. — Each  grain  of  Kam&la  is  a  spherical 
body,  consisting  of  an  outer  delicate  membrane  within  which 
may  be  seen  a  structureless  mass  of  yellow  colour,  in  which  are 
embedded  numerous  club-shaped  cells,  arranged  with  their 
thick  ends  outwards ;  in  order  to  examine  these  cells  the  drug 
must  be  exhausted  of  its  resin  by  alcohol  or  potash.  The 
hairs  which  are  found  mixed  with  the  glands  are  stellate,  each 
hair  being  one-celled  and  thick-walled. 

Chemical  composition. — Pure  Kamala  contains  only  between  '5 
and  3 '5  per  cent,  of  moisture,  and  yields  to  ether,  alcohol,  amyl 
alcohol,  glacial  acetic  acid,  or  carbon  disulphide,  about  80  per 
cent,  of  resin,  which  is  also  soluble  in  alkalies,  but  not  in  benzine, 
and  whose  alcoholic  solution  is  coloured  dingy-green  by  ferric 
chloride,  (Flilckiger.)  Leube  (1860)  analyzed  a  sample  of  Kamdla 
which  yielded  nearly  29  per  cent,  of  ash,  47*6  of  resin,  and 
19*7  of  other  soluble  matters,  consisting  of  citric,  oxalic,  and 
tannic  acids,  gums,  &c.  Cold  alcohol  dissolved  a  resin, 
Ci5H>«0*,  fusible  at  80®  C,  and  left  a  more  sparingly  soluble 
resin,  CSH*'^*,  melting  at  191°  C.  Both  resins  are  brittle, 
reddish-yellow,  soluble  in  alkalies  with  a  red  colour,  not  altered 
by  dilute  acids,  and  when  treated  with  nitric  acid  yield  oxalic 
acid.  Leube  could  not  obtain  Anderson's  Bottlerin^  C  'H*"0' 
or  C^^H^^O®  (1855),  which  crystallized  from  the  concentrated 
ethereal  tincture  in  yellow  silky  needles.  Groves  (1872) 
ascertained  that  it  is  easily  modified  by  exposure  to  air, 
and  is  consequently  obtained  only  from  the  recent  drug* 
Fliickiger  subsequently  observed  that  on  being  fused  with 
potassa,  rottlerin  jieldBparaoxt/benzoic  acid.  Anderson's  resinous 
colouring  matter  has  the  compositiom  C'*>B['°0',  melts  at  100*^  C, 
is  easily  soluble  in  alcohol  and  ether,  and  yields  with  lead  acetate 
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au  orange-coloured  precipitate.  By  treating  Kamfla  with  boil- 
ing alcohol^  and  cooling,  amorphous  floccules  of  the  composition 
C^°H^*0*  are  obtained,  which  are  sparingly  soluble  in  cold 
alcohol  and  ether,  and  are  not  precipitated  by  lead  or  silver 
salts,     (National  Dispematort/,) 

Messrs.  A.  G.  Perkin  and  W.  H.  Perkin,  Junr.  {BericMe,  1886), 
have  recently  separated  from  Kamala  a  substance  which  they 
name  Mallotoxin,  C»^HioO^  or  C'«H^«0^  It  was  obtained 
by  shaking  powdered  Kamala  with  bisulphide  of  carbon, 
evaporating  the  solution,  and  treating  the  residue  with  just 
enough  bisulphide  of  carbon  to  remove  the  resinous  impurities. 
It  was  finally  purified  by  crystallization  from  benzine  or 
toluene.  It  formed  small  flesh-coloured  needles,  soluble  in 
alkalies,  alcohol  and  acetic  acid,  but  insoluble  in  water.  It 
appears  to  be  identical  with  the  rottlerin  of  Anderson.  Later 
still,  L.  Jarvein  (^^r.,  xx.,  182)  obtained  a  yellow  crystalline 
substance  from  Kamdla,  melting  at  200°,  to  which  he  gave  the 
same  name  and  foimula  as  Anderson's  rottlerin. 

The  bark  of  this  tree  is  astringent,  and  Professor  Hummel 
found  it  to  contain  6'5  per  cent,  of  tannin. 

Carefully  selected,  Kamala,  according  to  P.  Siedler,  will  not 
contain  more  than  1'5  per  cent,  of  ash,  whilst  the  commercial 
article  yields  from  21 '8  to  49*1  per  cent.  By  sifting,  fractions 
may  be  obtained  containing  as  low  as  5' 2  and  as  high  as  25  per 
cent.  High  percentage  of  mineral  matter  may  be  due  to  careless 
collection,  or  to  adulteration  ;  in  the  latter  case,  the  ash  may 
range  from  50  to  80  per  cent.  The  percentage  of  ash  has  notably 
increased  of  late,  and  by  sifting  it  is  often  impossible  to  get  the 
drug  containing  less  than  14  per  cent,  of  ash.  Of  45  samples 
examined  by  the  author,  only  three  contained  less  than  6  per 
cent.  {Phann.  Zeitg.^  1891, 162.) 

Commerce, — KamSla  is  collected  in  the  N.-W.  Provinces,  the 
Concan  and  Madras,  and  is  distinguished  by  the  collectors  ae  of 
two  qualities,  Kapila  and  Kapili ;  the  latter  is  the  best,  and  is 
obtained  by  shaking  the  fruit  only  in  a  basket  to  separate  the 
glands.     Kapila  consists  of  the  glands  and  other  parts  of  the 
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plant,  and  has  a  greenish  tinge.  The  collection  of  the  drug  is 
an  industry  oi  the  hiU  Khonds  in  Ganjam,  who  sell  a  few 
measures  for  a  few  measures  of  rice  or  a  yard  of  cloth. 

The  average  value  of  the  best  red  Kam^la  is  Rs.  11  per 
maund  of  41  lbs.  The  high  winds  laden  with  dust,  which  often 
prevail  in  India,  cause  a  certain  amount  of  impurity  in  the  drug 
from  the  adherence  of  dust  to  the  capsules  and  leaves  of  the 
plant.  Native  dealers  test  the  drug  by  taking  it  up  on  the 
moistened  finger  and  rubbing  it  firmly  upon  a  piece  of  white 
paper ;  it  of  good  quality,  a  smooth  paste  is  formed  and  the 
paper  is  stained  of  a  bright-yellow  colour. 

RICINUS  COMMUNIS,  Linn. 

Fig. — Bentl.  and  Trim.,  t.  237;  Sibth.  FL  GrcBc.  x.,  t.  952  ; 
BaynCj  Ameigew,  a?.,  t.  48;  Rheede,  EarL  MaL  ii.,  t.  32.  Castor 
plant  (Eng.)y  Eicin  commun  (Fr.). 

Hab. — ^AfricaP  Cultivated  throughout  India.  The  leaves, 
seeds,  root,  and  oil« 

Vernactdar. — Arandi  (HiW.),  Erandi  {Mar.),  Bherenda 
(Beng,),  Am anakkam-chedi  (Tarn.),  Amudapu-chettu  (Tel.), 
Avanakku  {Mai.),  Karala-gida  {Can.),  Erando  (Guz.). 

History,  Uses,  &C. — The  Castor  plant  is  called  in 
Sanskrit  Eranda,  Ruvu,  Ruvuka  and  Uruvuka,  and  the  red 
variety  Baktairanda ;  the  root  and  the  oil  obtained  from  the 
seeds  have  been  used  medicinally  by  the  Hindus  from  a  very 
remote  period,  and  are  mentioned  by  Susruta. 

Both  root  and  oil  are  described  as  purgative  and  useful  in 
costiveness,  flatulence,  rheumatism,  fever  and  inflammatory 
affections;  on  account  of  its  efficacy  in  rheumatism  the  plan 
bears  the  synonym  of  Vfitdri  (vita-dri).  As  a  purgative  the 
oil  is  directed  to  be  taken  with  cow's  urine  or  an  infusion  of 
ginger  or  the  decoction  of  the  ten  roots  known  as  dasamula  (see 
Vol.  I.,  p.  243).  The  seeds  freed  from  the  husks  and  germs,  and 
boiled  in  milk  and  water,  form  a  decoction  which  is  given  in 
rheumatism ;  a  decoction  of  the  root  with  carbonate  of  potash 
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in  also  prescribed,  and  most  compoimd  medicines  given  in 
rheumatic  and  neuralgic  affections  contain  the  root.  The  leaves 
are  applied  to  the  brea«t  to  stop  the  secretion  of  milk,  and, 
boiled  with  the  root  in  goat's  milk  and  water,  they  are  used 
as  a  local  application  in  ophthalmia.  When  applied  to  the 
abdomen  they  are  popularly  thought  to  promote  the  menstrual 
flow ;  in  Chmrdhana  (203),  the  halikavadhUy  or  '*  peasant 
woman,"  is  represented  as  lying  in  pain  upon  the  leaves  of  the 
Eranda. 

In  the  proverbial  language  of  the  Indians  the  Castor  plant  is 
emblematic  of  frailty ;  they  say : — ^Naukri  arand  ki  jar  hai  (ser- 
vice is  like  the  root  of  the  Castor  plant).  The  Arabs  appear  to 
have  first  become  acquainted  with  the  tree  in  India,  as  they 
call  the  seeds  Simsim-el-hindi,  '' Indian  Sesamum, ''  and  the 
plant  Khirvaa  ((^j^)y  a  word  which  signifies  any  weak  or 
frail  plant ;  the  properties  they  attribute  to  it  are  also  those 
mentioned  by  Sanskrit  writers.  Again,  in  the  Saptasataka  of 
Hala,  we  find  the  large  and  swelling  breasts  of  the  peasant 
girl  likened  to  the  Eranda  leaf,  and  in  Arabic  we  have  the 
expression  **j^  i  Lr^'  applied  to  a  beautiful  and  tender  girl. 

R.  communis  is  the  Bidanjir  and  Kinnatu  of  the  Persians  ;  it 
also  bears  various  local  names,  such  as  Gerchak  in  the  Shahpur 
District,  and  Buzanjir,  "goat's  fig,"  in  Khorasan. 

Aitchison  notices  its  cultivation  round  the  borders  of  fields 
in  the  latter  province,  and  in  the  Harirud  District,  for  the  sake 
of  the  oil  which  is  used  as  a  lamp  oil,  and  says  that  the  peasantry 
are  unacquainted  with  its  purgative  properties.  The  plant  was 
cultivated  in  Southern  Europe  at  a  very  early  date ;  it  is  the 
kUi  of  Herodotus,  the  «p<5r«v  of  Theophrastus  (H.P.i.,I6 ;  C.P.  ii.), 
and  the  «*«*  or  Kp&rov  of  Dioscorides  (iv.,  168),  who  observes 
that  the  name  ^p^tw  is  given  to  the  seed  on  accoimt  of  its 
resemblance  to  an  insect  known  by  that  name  {Ixodes  Ricinus^ 
Latr.).  He  also  notices  Castor  oil  and  its  medicinal  use.  It 
is  the  Bicinus  or  Cicus  of  Pliny  (15,  7),  "a  tree  which  grows 
in  Egypt  in  great  abundance  ;  by  some  it  is  known  as  croton, 
by  others  as  sili,  and  by  others^  again,  as  wild  sesamum :  it  is 
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not  80  very  long  since  this  tree  was  first  introduced  here* 
Eaten  with  food  the  oil  is  repulsive,  but  it  is  very  useful  ior 
burning  in  lamps/' 

The  Jews  and  Abyssinian  Christians  say  that  it  was  under 
this  tree  that  Jonah  sat,  but  in  the  English  version  the  Hebrew 
word  "  Kikajon  "  is  translated  "  gourd."  For  a  history  of  the 
plant  in  Europe^  the  Pharmacographia  may  be  consulted. 

Mahometan  medical  writers  describe  two  kinds,  red  and 
white :  the  red  is  said  to  be  the  most  active.  They  consider 
the  oil  a  powerful  resolvent  and  purgative  of  cold  humors,  and 
prescribe  it  in  palsy,  asthma^  colds,  colic,  flatulence,  rheumatism, 
dropsy  and  amenorrhoea  ;  of  the  seeds,  10  kernels  rubbed  down 
with  honey  are  sufficient  as  a  purge.  A  poultice  of  the 
crushed  seeds  is  used  to  reduce  gouty  and  rheumatic  swellings, 
and  inflammation  of  the  breasts  of  women  during  lactation. 
The  leaves  have  similar  properties,  but  in  a  less  degree.  The 
fi'esh  juice  is  used  as  an  emetic  in  poisoning  by  opium  '  and 
other  narcotics ;  made  into  a  poultice  with  barley  meal  it  is 
applied  to  inflammatory  affections  of  the  eye.  The  root-bark 
is  used  as  a  purgative  and  alterative  in  chronic  enlargements 
and  skin  diseases ;  it  is  also  applied  externally. 

In  modern  medicine  Castor  oil  is  mach  valued  as  a  non-irritant 
purgative  ;  a  drop  is  sometimes  dropped  into  the  eye  to  allay 
irritation,  and,  strange  to  say,  the  leaves  are  applied  locally  iu 
Europe  to  promote  the  secretion  of  milk,  whereas  in  India  the 
native  practice  of  applying  them  to  stop  the  secretion  of  milk 
is  recognised  in  the  Government  hospitals  under  European 
superintendence.  A  fluid  extract  of  the  leaves  has  also  been 
recommended  in  Europe  as  a  lactagogue.  As  a  purgative  the 
oil  is  best  administered  in  the-^ early  morning  on  an  empty 
stomach,  when  about  one  drachm  will  usually  be  f  oimd  sufficient, 
at  other  times  at  least  half  an  ounce  will  be  required.  Various 
fluids  have  been  recommended  to  conceal  the  taste  of  the  oil, 
such  as  brandy,  peppermint  water,  &c.,  but  the  decoction  of  fresh 
ginger,  as  used  in  India,  is,  we  think,  the  best  vehicle.  The 
above  remarks  apply  to  cold  drawn  oil ;  the  bazar  oil  extracted 
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by  boiling  is  more  active,  and,  as  it  is  not  always  carefully 
prepared,  it  may  contain  the  acrid  principle  of  the  seed  and 
give  rise  to  disagreeable  symptoms*  The  alleged  antirheumatic 
properties  of  the  plant  so  insisted  upon  by  Hindu  and  Maho- 
metan physicians  are  worthy  of  being  tested  by  careful  clinical 
observation. 

M.  H.  Meyer  (Phaitn.  ZeitscK.  f,  Rtissland,  xxx.,  p.  282, 
1891),  in  order  to  decide  the  question  as  to  the  purgative 
properties  of  ricinoleic  acid,  prepared  that  substance  perfectly 
pure,  also  its  glyceride,  and  ricinelai'dic  acid.  All  these 
preparations  were  administered  to  cats,  and  acted  as  purgatives. 
The  author  concludes  that  there  is  no  reason  to  suppose  that 
Castor  oil  contains  any  purgative  principle  other  than 
ricinoleic  acid. 

Dr.  H.  Stillmark  has  discovered  in  the  seeds  an  albuminoid 
body  which  he  has  named  ''Bicin.*'  This,  however,  does  not 
appear  to  be  the  purgative  principle.  Its  action,  whether  given 
by  the  mouth  or  hypodermically,  is  to  produce  hflemorrhagic 
inflammation  of  the  gastro-intestinal  tract,  afiEecting  primarily 
the  small  intestines,  and  probably  obstructing  the  bile  duct, 
since  there  is  usually  extreme  fullness  of  the  gall  bladder ;  the 
inflammation  also  extends  to  the  vesical  mucous  membrane. 
Diarrhoea  is  by  no  means  constant.  The  drowsiness  and 
convulsions  which  occurred  in  some  of  his  experiments  on 
animals  he  attributes  to  possible  thrombosis  of  the  cerebral 
vessels.  The  lethal  dose  of  ricin  for  man  he  calculates  to  be 
6*0  milligrams  for  a  man  weighing  60  kilograms,  this  generally 
being  equal  to  about  ten  ordinary  seeds,  although  Christison 
once  had  a  fatal  case,  where  only  three  seeds  had  been  swallowed, 
and,  on  the  other  hand,  a  case  is  on  record  in  which  a  person 
who  had  eaten  17  seeds,  recovered. 

Ricin  appears  to  have  a  peculiar  effect  upon  blood,  causing 
a  rapid  conglomeration  of  the  red  corpuscxdes,  together  with 
the  formation  of  a  substance  like  fibrin.  One  part  of  ricin  to 
60,000  of  defibrinated  blood  is  sufficient  to  cause  a  separation  of 
the  serum,  so  that  the  latter  is  capable  of  being  passed  through 
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a  filter.     Crotonoleic  acid,  which  exists  in  croton   seeds,   was 
found  to  be  quite  distinct  from  ricin. 

The  results  obtained  by  Dr.  Stillmark  find  further  confirma- 
tion in  a  note  in  the  Medical  Recorder  (July,  p.  299),  in' which 
it  is  stated  that  fifteen  children,  under  six  years  of  age,  poisoned 
by  eating  castor  seeds,  suffered  from  severe  vomiting  and 
prostration,  but  not  from  catharsis. 

Ehrlich  ( Deutsche  Med.  Wochenschr,,  No.  32,  p.  976,  1891) 
reports  some  interesting  experiments  with  ricin.  He  found 
that  injected  into  the  veins  of  animals,  it  is  fatal  in  doses  of 
three  milligrams  per  kilo  of  body- weight ;  taken  internally  it 
is  a  hundred  times  less  active,  but  still  so  poisonous  that  0*18 
gram  is  a  fatal  dose  for  an  adult  man.  He  foimd  different 
animals  to  be  unequally  affected  by  it ;  guinea  pigs  were 
especially  susceptible  to  the  poison,  but  white  mice  much  less 
80.  The  symptoms  were  diarrhoea  and  prostration:  on  post- 
mortem examination  the  appearances  in  some  cases  were  such 
as  are  seen  in  cholera,  but  more  frequently  there  was  a 
hsDmorrhagic  condition  of  the  intestines  and  often  of  the 
subcutaneous  cellular  tissue. 

Ehrlich  also  succeeded  in  rendering  animals  insusceptible 
to  the  poison  by  administering  gradually  increasing  doses 
internally :  at  the  end  of  two  months  of  this  treatment  he  found 
that  mice  could  bear  a  dose  of  5  decigrams  of  ricin  (sufficient 
to  kill  an  adult  man),  the  fatal  dose  for  an  unprotected  mouse 
being  35  milligrams. 

The  immunity  obtained  was  still  more  marked  in  experiments 
on  the  conjunctiva;  under  ordinary  circumstances  touching  the 
membrane  with  a  1  per  cent,  solution  of  ricin  produced  intense 
inflammation,  but  after  several  weeks  of  protective  treatment 
the  strongest  solution  could  be  freely  applied  without  producing 
any  effect. 

The   establishment  of  the  immunity  appears   to   commence 
suddenly  on  the  sixth  day,  and  continues  to  increase  from  that 
time.     The  author    insists    upon  the  similarity  between   this 
III.— 89  ^^ 
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sudden  immunity  and  the  critical  subsidence  of  fever  in  certain 
acute  diseases,  such  as  pneumonia,  measles,  &c.,  which  he 
considers  may  also  be  regarded  as  indicating  the  establishment 
of  an  immunity  in  those  diseases. 

Animals  in  which  an  immimity  to  the  ricin  poison  had  been 
established,  were  found,  six  months  after  the  cessation  of  all 
treatment}  to  be  incapable  of  being,  afiected  by  the  poison. 
Ehrlich  has  also  made  similar  experiments  with  abnn,  the 
active  principle  of  Abms  preeatonm^  which  he  reserves  for 
early  publication. 

Description. — There  are  many  varieties  of  the  plant 
which  have  been  produced  by  cultivation;  they  may  be  divided 
into  the  large  red-seeded  Mnds,  and  those  with  grey  seeds 
marked  with  brown  blotches;  the  latter  are  preferred  for 
medicinal  use. 

The  roots  are  tolerably  straight,  and  give  off  a  few  rootlets ; 
they  are  covered  by  a  light-brown  bark,  nearly  smooth,  but 
marked  with  little  transverse  warty  ridges.  The  wood  is  white 
and  soft.     The  bark  has  an  acrid  taste. 

The  seeds  are  contained  in  a  tricoccous  capsule,  one  in  each 
cell ;  they  are  oblong,  from  ^  to  it  an  inch  long  and  about  \  of 
an  inch  broad,  the  dorsal  surface  is  more  arched  than  the 
ventral.  The  apex  is  somewhat  pointed,  below  it  is  a  tumid 
caruncida,  on  the  removal  of  which  a  dark  depressed  cicatrix  is 
seen.  The  testa  is  grey,  marked  with  brown  blotches.  The 
kernel  is  enclosed  in  a  delicate  white  membrane,  and  consists  of 
a  copious  white  albumen,  in  the  axis  of  which  are  situated  two 
leafy  cotyledons  and  a  short  stout  radicle. 

Microscopic  structure. — The  epidermis  of  the  seeds  is  com- 
posed of  tabular  cells,  which  are  here  and  there  coloured  in 
patches  which  correspond  to  the  spots  on  tiie  seed.  The  testa 
consists  of  cylindrical  cells  in  close  apposition.  The  kernel 
is  a  mass  of  closely-packed  cells  with  granular  contents,  but  if 
water  is  brought  in  contact  with  the  section,  oil  globules  separate 
from   the    albumen.     In  the  latter  may  be  demonstrated  the 
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Aleurone  crystals  which  are  found  in  many  seeds.  (Sachs 
Lehrhuch  der  Botanik,  p.  564.)  The  root-bark  shows  numerous 
cells  filled  with  a  yellow  refractive  substance  which  appears  to 
be  resinous ;  in  other  respects  it  is  not  remarkable. 

Chemical  composition, — The  most  important  ccmstituent  of 
the  seeds  is  the  fixed  oil  called  castor  oil^  of  which  the  peeled 
kernels  afford  at  most  half  of  their  weight. 

The  authors   of    the-  Pharmacographia  say  : — 

"  The  castor  oil  of  commerce  has  a  sp..gr.  of  about  0'96-,  usually 
a  pale  yellow  tint,  a  viscid  consistence,  and  a  very  slight  yet 
rather  mawkish  oddur  and  taste.  Exposed  to  cold,  it  does  not 
in  general  entirely  solidify  until  the  temperature  reaches  — 18°C, 
In  thin  layers  it  dries  up  to  a  varnish-like  film.. 

"  Castor  oil  is  distinguished  by  its  power  of  mixing  m  all 
proportions  with  glacial  acetic  acid  or  absolute  alcohol.  It  is 
even  soluble  in  four  parts  of  spirit  of  wine  ('838)  at  15^  C.,.  and 
mixes  without  turbidity  with  an  equal  weight  of  thfr  same 
solvent  at  25®  C.  The  commercial  varieties  of  the  oil, 
however,,  differ  considerably  in  these  as  well  as  in  some  other 
respects. 

**The  optical  properties  of  the  oil  demand  further  investiga- 
tion, as  we  have  found  that  some  samples  deviate  the  ray  of 
polarized  light  to  the^  right  and  others  to-  the  left. 

"  By  saponification,  castor  oil  yields-  several  fatty  acids,  one 
of  which  appears  to  be  Palmitic  Acid,.  Another  acid  (peculiar 
to  the  oil)  is  Ricinoleic  Acidy  C^'H**0*;  it  is  solid  below 
0°  C. ;  does  not  solidify  in  contact  with  the  air  by  absorption 
of  oxygen,  and  is  not  homologous  with  oleic  or  linoleic  acid, 
neither  of  which  is  found  in  castor  oil.  Castor  oil  is  never- 
theless thickened,  if  6  parta  of  it  are  warmed  with  1  part  of 
starch  and  5  of  nitric  acid  (sp.  gr»  1*25),.  Ricinelaidin  being 
thus  formed.  From  this,  Ricinetdidic  Acid  may  easily  be 
obtained  in  brilliant  crystals. 

'^  As  to  the  albuminoid  matter  of  the  seeds,  Fleury  (1865) 
obtained  3*23  per  cent,  of  nitrogen,  which  would  answer  to 


308  EUPHORBIACEJS. 

about  20  per  cent,  of  such  substances.  The  same  chemist 
further  extracted  46'6  per  cent,  of  fixed  oil,  2*2  of  sugar  and 
mucilage,  besides  18  per  cent,  of  cellulose. 

"Tuson,  in  1864,  by  exhausting  castor  oil  seeds  with  boiling 
water,  obtained  from  them  an  alkaloid  which  he  named  Ricinine. 
He  states  that  it  crystallizes  in  rectangular  prisms  and  tables^ 
which  ,when  heated,  fuse,  and,  upon  cooling,  solidify  as  a 
crystalline  mass ;  the  crystals  may  even  be  sublimed.  Bicinine 
dissolves  readily  in  water  or  alcohol,  less  freely  in  ether  or 
benzol.  With  mercuric  chloride^  it  combines  to  form  tufts  of 
silky  crystals,  soluble  in  water  or  alcohol.  Werner  (1869),  on 
repeating  Tuson's  process  on  30  lbs.  of  Italian  castor  oil  seeds, 
also  obtained  a  crop  of  crystals,  which  in  appearance  and 
BolubiUty  had  many  of  the  characters  ascribed  to  ricinine,  but 
differed  in  the  essential  point  that  when  incinerated  they  left  a 
residuum  of  magnesia.  Werner  regarded  them  as  the  mag- 
nesium salt  of  a  new  acid«  Tuson  repudiates  the  suspicion  that 
ricinine  may  be  identical  with  Wemer'a  magnesium  compound. 
E.  S.  Wayne  of  Cincinnati  (1874)  found  in  the  leaves  o| 
Kicinus  a  substance  apparently  identical  with  Tuson's  ricinine ; 
but  he  considers  that  it  has  no  claim  to  be  called  an  alkaloid* 

**The  testa  of  castor  oil  seeds  afforded  us  10*7  per  cent,  of 
ash,  one-tenth  of  which  we  found  to  consist  of  silica.  The  ash 
of  the  kernel  previously  dried  at  100 ^C,  amoimts  to  only  3*5 
per  cent."  {Op.  cit,  2nd  Ed„  p.  569.) 

K,  Hazura  and  A,  Ghriissner  (Momteur  Scient,  Ap.  1889) 
infer  from  their  experiments  that  the  liquid  acid  of  castor  oil 
is  not  a  single  compound,  as  has  been  hitherto  supposed,  but  a 
mixture  of  two  isomeric  acids  of  the  composition  C*^H^*0', 
one  of  which,  ricinoleic  acid,  yields  on  oxidation  trioxystearic 
acid,  whilst  the  other,  ricinisoleic  acid,  yields  isotrioxystearic 
acid.  The  proportion  of  these  acids  is  about  1  of  the  former  to 
2  of  the  latter.  As  no  dioxystearic  acid  has  been  obtained 
from  the  oxidation  of  the  liquid  acids  of  castor  oil,  it  may  be 
concluded  that  of  all  the  fatty  oils  hitherto  examined^  castor  oil 
is  the  only  one  which  contains  no  oleine.  \^  ^^ 
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The  leaves,  stem,  and  root  of  22.  communis  contain  the  same 
active  principles  as  the  seeds  ;  a  proximate  analysis  by  A.  L. 
Beck  (Amer,  Journ.  PAarm.,  1888)  gave  the  following 
results : — 


LeayeB. 


Boot. 


Extracted  by  petroleum  spirit 

„         „  ether     

,p        ,p  alcohol 

„        „  WHier     

M        „  diluted  Na  OH. 

ft        t»  }»      H  01... 

Loss  by  chlorine  

Besidues,  cellulose,  &c 

Ash 

Moisture 

Loss   


4-582 

0275 

2-676 

0-316 

2-490 

0-833 

12699 

1-200 

2193 

5-440 

43-590 

••• ... 

11-220 

6-466 

12-700 

6-100 

1-311 

0-380 
0-338 


7-050 
7-083 


The  poisonous  principle  present  in  castor  oil  seeds  has  been 
variously  represented  as  an  alkaloid^  a  glucoside,  and  an 
organic  acid.  But  as  the  result  of  an  exhaustive  chemical  and 
pharmacological  investigation,  recorded  in  a  lengthy  treatise 
{Arbeit,  d.  Pham^akol.  Inst.  Dorpat,  Part  III.,  p.  59),  Herr  Still- 
mark  has  come  to  the  conclusion  that  it  is  an  albuminoid  body, 
identical  with  the  '^B.  phytalbumose, "  separated  from  the 
dried  juice  of  Carica  Papaya  by  Sidney  Martin,  and  belonging 
to  the  class  of  unformed  ferments.  This  substance,  which  he 
has  named  "ricin,"  may  be  prepared  by  exhausting  well- 
pressed  peeled  Ricinus  seeds,  reduced  to  powder,  with  a  1 0  per 
cent,  solution  of  sodium  chloride,  saturating  the  clear  percolate  at 
the  ordinary  temperature  with  magnesium  sulphate  and  sodium 
sulphate,  and  keeping  it  in  a  cool  place,  when,  besides  large 
crystals  of  the  two  sulphates,  a  white  precipitate,  easily  separable 
from  these,  is  formed.  This  is  placed  in  a  dialyser,  with 
frequent  changes  of  water,  for  six  days,  after  which  the  residue 
is  removed  and  dried  over  sulphuric  acid,  and  can  then  be 
reduced  to  a  snow-white  powder,  which  still  contains  10  to  20 
per  cent,  of  sulphate.     This  substance  is  a  most  powerful  poison^ 
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exercising  a  remarkable  power  of  coagulation,  so  that  the  blood 
coming  into  contact  with  a  minute  quantity  that  has  been 
absorbed  is  coag^ated,  blocks  the  lumina  of  the  intestinal 
capillaries,  and  causes  thrombosis  and  ecchymosis.  Even  when 
introduced  subcutaneously,  the  principal  action  of  the  poison 
appears  to  occur  in  the  intestinal  canal,  and  not  at  the  place  of 
injection.  The  lethal  dose  for  a  man  weighing  sixty  kilograms 
is  estimated  as  0*18  gram,  and  it  is  stated  that  this  quantity  is 
contained  in  the  press-cake  from  3  grams  of  peeled  seeds.  In 
view  of  this  fact,  that  the  residue  from  the  pressing  of  castor 
oil  contains  such  large  quantities  of  a  tasteless  poison  exceeding 
arsenic  in  toxic  power,  and  at  present  not  to  be  detected  in 
the  body  by  any  known  method,  Herr  Stillmark  raises  the 
question,  whether  it  should  not  be  made  compulsory  upon 
manufacturers  to  bum  the  cake,  or  render  it  harmless  by  a 
process  of  boiUng  that  would  destroy  the  ferment.  Experiments 
were  also  made  upon  the  seeds  of  nine  other  q)ecies  of  Ricinus, 
as  well  as  those  of  Croton  Tiglium  and  Jatropha  Ourcas,  and  in 
each  case  a  poisonous  albuminoid  substance  was  separated, 
similar  to,  if  not  identical  with,  ricin,  and  belonging  to  the 
class  of  ferments.  It  is  pointed  out  by  the  author  that  the 
coagulating  power  of  ricin  explains  the  external  application 
in  some  coimtries  of  crushed  Kicinus  seeds  as  a  haemostatic. 
{Pharm.  Joum.,  Nov.  2nd,  1889,) 

Commerce. — Several  varieties  of  the  castor  plant  are  cultivat- 
ed in  India :  they  may  be  divided  into  large-seeded  and  small - 
seeded.  The  seeds  of  the  latter  variety  only  are  exported, 
those  of  the  former  being  used  in  India  for  the  preparation 
of  an  inferior  kind  of  oil  which  is  used  for  lubricating 
machinery,  &c. 

The  exports  of  seed  from  1886-86  to  1888-89  were  :— 

1885-86 34,000  tons,  valued  at  30  lakhs  of  Rupees. 

1886-87 31,000    „  „  29    „ 

1887-88 36,000    „  „  34    „  „ 

1888-89  29,000    „  „  31    „ 

Most  of  the  castor  seed  goes  to  Italy. 
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The  exports  of  oil,  moatly  from  Bengal,  during  the  same 
period,  were: — 

1885-S6...2'2  millions  of  gallons,  Talued  at  22  lakhs  of  Rupees. 

1886-87... 2-7        „  „  „  27     „       „ 

1887-88... 2-7        „  „  „  26    „      „ 

1888-89...2-7        „  „  „  26    „      „ 

Almost  the  whole  of  the  oil  goes  to  England. 

Ricin    has  been  introduced  into  commerce  by  Merck  of 
Darmstadt. 

BALIOSPERMUM  AXILLARE,  Blume. 

Fig.— Wight  Ic,  t.  1886;  Bheede,  Hort.  Mai  x.,  t  76. 

Hab. — Tropical  and  Subtropical  Himalaya.  Deccan 
Peninsula.     The  root  and  seeds. 

Vernacular.— Dm\i  (Hind.,  Beng.,Mar.,Quz\TSLondA-&m&i&m 
(Tel),  Nfiga-danti  {Tarn.,  Mai). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Danti, 
Nagadanti  or  Danta-mulika,  with  numerous  synonyms,  such 
as  TJpachitra,  Makulaka,  &c.,  is  much  used  in  Hindu  medicine 
where  purgation  is  indicated,  the  root  being  generally  prescribed. 
The  seeds  (Danti-vija)are  also  used,  and  are  sometimes  sold  in  the 
shops  as  crotoQ  seeds.  The  following  formula  from  Chakradatta 
will  show  how  the  root  is  prescribed: — 

*'  Binti  AanYaA;*.— Take  26  large  chebulic  myrobalans  and 
enclose  them  in  a  piece  of  cloth,  then  take  of  the  roots  of 
Balioapermum  axillare  and  Ipamcea  Turpethum,  each  200  tolas 
water  64  seers,  boil  them  together  till  the  water  is  reduced  to 
8  seers.  Strain  the  decoction,  take  out  the  chebulic  myrobalans 
and  fry  them  in  32  tolas  of  sesamum  oil.  To  the  strained 
decoction  add  200  tolas  of  old  treacle,  then  boil  till  reduced  to 
the  proper  consistence  for  a  confection.  Now  add  to  the  mass 
the  following  substances :  powdered  root  of  Ipamcea  Turpethum 
32  tolas,  long  pepper  and  ginger,  each  8  tolas,  and  stir  them 
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well ;  when  cool,  add  32  tolas  of  honey ;  cinnamon,  cardamoms, 
tejpat  leaves,  and  the  flowers  of  Mema  ferreay  each  8  tolas,  and 
prepare  a  confection.  The  chebulic  myrobalans  should  be  kept 
embedded  in  the  medicine.  Two  tolas  of  the  confection  and 
one  of  the  myrobalans  are  to  be  taken  every  morning." 

A  more  simple  formula  from  the  Bhavaprakasa  is  the 
Oudiahtaka.  Take  of  danti^  trivrit  (Ipomcpa  Turpethum\  and 
plumbago  root,  black   pepper,  ginger  and  long  pepper  root,  '  -» 

equal  parts  in  fine  powder ;  treacle,  equal  in  weight  to  all  the  ^i 

other  ingredients,  and  mix.     Dose  about  a  tola  every  morning,  A 

in  flatulence,  anasarca,  jaundice,  &c.  ;^ 

Rheede  says  of  Danti:— Folia,  radix  atque  fructus,  tanta 
purgandi  poUent  energia,  ut  solus  odor  catharsin  excitet:  folia 
extrinsice  applicata  articulari  medentur  morbo.'' 

Roxburgh  remarks : — "  The  seeds  are  esteemed  by  the  natives 
a  good  purgative ;  they  administer  one  seed  bruised  up  with  water 
for  every  evacuation  they  wish  the  patient  to  have.  There 
would  appear  to  be  little  doubt  that  the  seeds  of  this  plant  were 
the  original  Dand  of  the  Arabian  physicians,  but  were  sub- 
sequently superseded  by  those  of  Croton  Tiglium,  as  has  been  the 
case  in  India. 

Description. — Roots  nearly  straight,  seldom  branched, 
about  as  thick  as  the  finger;  bark  brown,  scabrous;  wood  yellow- 
ish-white, soft  and  tough.  The  outer  layer  of  the  bark  consists 
of  several  rows  of  brick-shaped  brown  cells,  mostly  empty,  but 
some  of  them  containing  a  dark  reddish-brown  resin ;  within  this 
the  parenchyma  is  so  loaded  with  conglomerate  raphides  that 
its  structure  is  with  difficulty  seen ;  it  has  many  cells  filled  with 
resin  as  in  the  suber,  and  very  numerous  yellow  liber  cells. 
The  wood  is  loaded  with  starch. 

The  seeds  weigh  about  one  and  a  half  grains  each,  and  are 
exactly  similar  to  very  small  castor  seeds. 

Commerce. — The  seeds  are  no  longer  found  in  the  bazars, 
having  been  superseded  by  the  imported  croton  seeds;  the  root 
is  also  difficult  to  obtain,  that  sold  in  the  shops  as  Danti-mul 
being  usually  the  root  of  Ridnw  communis. 
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TRAGIA  INVOLUCRATA,  Linn. 

Fig. — Burm.  Zetfl;,  t.  92 ;  Rhi^edey  Hort.  Mai.  w.,  t  39 ; 
var.  eannabina,  A.  Juss.  Tent,  Euphorh.,  t  15,  49  B, 

Hab. — Tkfeigliout  India.     The  root. 

Vernacular, — Barhanta  (Sind^),  Bichati  {Beng,)^  Kanchuri, 
{Tarn.),  Kanchkuri,  Khajkolti  (Mar,),  Dulaghondi  (TeL), 
Hab'gilu  (Can,). 

History,  Uses,  &C*—Thi8'very  variable  plant,  of  which 
four  varieties  are  described  in  the  Flora  of  British  India,  is  the 
Vrischikdli  of  the  Raja  Nirghanta,  where  it  is  said  to  bear  the 
same  name  in  Marathi  and  to  be  called  Haligilu  in  Canarese.  It 
is  recommended  in  bilious  fever,  and  as  a  diuretic  and  alterative. 
Rheede  says  of  it: — **  Conducit  in  febre  ossium,  ac  servit  pro 
pruritu  <x)rpori8 ;  in  decocto  data  urinam  suppressam  movet." 
He  also  notices  its  use  on  the  doctrine  of  signatures  as  a 
remedy  for  the  sting  of  the  Ray  fish, 

Ainslie  (ii.,  61  and  389)  says  : — "The  root,  which  is  sometimes 
called  *  Coonindootievayr,'  has  in  its  dried  state  but  little  taste  or 
«mell,  though  in  its  more  succulent  condition  it  has  a  rather 
pleasant  odour ;  it  is  considered  as  diaphoretic  and  alterative, 
and  is  prescribed  in  decoction,  together  with  other  articles  of 
like  virtues,  to  correct  the  habit  in  cases  oimayghnm  (cachexia), 
and  in  old  venereal  complaints,  attended  with  anomalous 
symptoms  ;  an  infusion  of  it  is  also  given  as  a  drink  in  ardent 
fever,  in  the  quantity  of  half  a  teacupful  twice  daily." 

In  the  Concan  the  roots  of  these  plants  are  used  to  aid  the 
extraction  of  Q-uinea-worm,  a  paste  made  from  them  being 
applied  to  the  part.  A  paste  of  the  roots  with  Tulsi  juice  is 
also  used  as  a  cure  for  itchy  eruption  of  the  skin.  In  Tanjore, 
the  root  is  boiled  with  cow's  milk  and  taken  at  bedtime  for  dry 
cough. 

Description. — Shrubby,  climbing,  4  to  5  feet  high  ; 
leaves  petioled,  3-divided,  serrate,  hairy,  2  to  4  inches  long ; 
stipules  half  lanceolate ;  racemes  erect,  many-flowered ;  male 
flowers  numerous  on  the  upper  part  of  the  raceme,  very  small. 
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yellow^  each  with  three  bracts ;  female  flowers  beneath  the 
male,  two  on  each  raceme,  with  the  calyx  leaflets  pinnatifid. 
The  plant  stings  like  the  nettle.  For  a  description  of  its 
varieties,  the  reader  is  referred  to  the  flora  of  British  India, 

EXC/ECARIA  AGALLOCHA,  Linn. 

Fig.— TTi^A^  Jc,  t.  1865  B;  Bheede,  Bort.  Mai  v.,  t.  45. 
Blinding  tree.  Tiger's  milk  tree  (Eng.),  Arbre  avenglant  {Fr.% 

piab. — Tidal  forests  of  India.    The  juice  and  cork. 

Vernacular. — Gaoura,  Uguru,  Gangwa,  Geria  {Beng.),  Chilla 
(Tel),  Haro  {Can.),  Geva,  Phungali,  Hura  (Afar.),  TiUai-cheddi 
(Tarn.). 

History,  Uses,  &C. — This  tree  was  named  Agallocha  by 
the  old  botanists,  from  a  supposition  that  a  kind  of  Aloe-wood 
was  yielded  by  it ;  but  Loureiro,  speaking  of  E.  eockin-chinensie, 
remarks,  ''  nee  agallochum,  quamvis  spurium,  in  ilia  inveneri.  *' 
The  wood  is  white,  soft,  and  spongy,  and  has  no  aromatic  pro- 
perties. All  parts  of  the  tree  abound  in  an  acrid  milky  juice, 
which  causes  intense  pain  if  it  gets  into  the  eyes;  this  juice  is 
said  to  be  used  in  Australia  and  New  Guinea  to  cure  ulcers, 
leprosy,  &c.  If  collected  it  hardens  into  a  kind  of  caoutchouc, 
a  grain  or  two  of  which  is  used  by  the  boatmen  on  the  Western 
Coast  of  India  as  a  purgative.  Ainslie  (ii.,  438)  states  that  a 
decoction  of  the  leaves  is  occasionally  given  by  Hindu  doctors 
in  epilepsy,  in  the  quantity  of  a  quarter  of  a  teacupful  twice 
daily.     This  decoction  is  also  used  as  an  application  to  ulcers. 

Smith  (Ecan.  Diet.,  5)  states  that  in  Fiji  the  plant  is  employed 
for  the  cure  of  leprosy,  its  mode  of  application  being  very 
singular.  The  body  of  the  patient  is  first  rubbed  with  the  green 
leaves ;  he  is  then  placed  in  a  small  room  and  bound  hand  and 
foot,  and  a  small  fire  is  made  of  pieces  of  the  wood,  from  which 
rises  a  thick  smoke  ;  the  patient  is  suspended  over  this  fire,  and 
remains  for  some  hours  in  the  midst  of  the  poisonous  smoke^ 
enduring  the  most  agonising  torture  and  often  fainting.  When 
thoroughly  smoked,  he  is  removed,  and  the  slime  is  scraped 
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from  the  body ;  lie  is  then  scarified  and  left  to  avait  the  resnlt^ 
which^  if  the  patient  survives,  is  said  to  be  a  cure. 

From  the  lower  part  of  the  trunk  and  roots  of  this  tree  a  soft, 
light,  reddish  suber  is  obtained,  which  is  sold  by  the  itinerant 
medicine  men  of  Western  India,  under  the  name  of  Tefbul,  as 
an  aphrodisiacal  tonic.  It  occurs  in  irregular-shaped  pieces 
about  half  an  inch  thick,  and  often  as  large  as  the  palm  of  the 
hand,  from  which  the  epidermis  has  been  removed  by  scraping 
and  trimming.  The  structure  is  that  of  coarse  cork,  the  cells 
being  about  six  times  the  size  of  ordinary  cork  cells.  This  sub- 
stance has  a  glistening  appearance,  and  is  always  kept  saturated 
with  water^  so  that  on  breaking  it,  it  appears  to  be  full  of  juice. 
It  is  inodorous  and  tasteless. 

On  some  parts  of  the  Coast  it  is  said  to  be  used  for  making 
floats  for  fishing  nets. 

Description.— *A  small  evergreen  tree  or  shrub^  growing 

along  with  Khizophora  and  Avicennia,  and  sometimes  called  the 
"milky  mangrove."  Leaves  ovate,  between  fleshy  and  coria- 
ceous^ 2  to  4  inches,  entire  or  sinuate  crenate,  pale  brown  when 
dry,  base  acute  or  rounded;  nerves  many,  very  faint,  sub- 
horizontal;  petiole  ^  to  1  inch.  Flowers  fragrant,  male  spikes 
numerous,  1  to  2  inches;  female  racemes  few,  ^  to  1  inch. 
Bracts  of  male  spike  with  one  flower  and  several  minute 
bractioles.  Filaments  much  lengthened  after  flowering.  Styles 
free  nearly  to  the  base.  Seeds  subglobose,  smooth.  The 
variations  in  the  size  of  the  fruit  and  seeds  are  remarkable. 
{Fl.  Br.  Ind.) 

Plants  of  minor  importance  belonging  to  this  order,  which 
are  used  medicinally^  are:— - 

Macaranga  Roxburghii,  Wight  Jc,  t.  817,  a  small 

tree  of  the  Deccan  Peninsula,  with  peltate,  cordate  leaves,  small 
gpreen  flowers,  and  fruit  the  size  of  a  pea.  The  young  shoots 
and  fruit  are  covered  with  a  clammy,  reddish  secretion  having 
an  odour  like  turpentine.  The  country  people  use  the  following 
in  Jarandi  {Angl.,  liver): — One  part  of  the  yoimg  shoots,  with 
3  parts  of  the  young  shoots  of  Ehor^ti   {Ficus  cuperrima),  are 
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sprinkled  with  hot  water  and  the  juice  extracted;  in  this  i& 
rubbed  down  2  parts  each  of  the  barks  of  both  trees.  The 
preparation  may  be  administered  twice  a  day  in  doses  of  ^  of 
a  seer.  The  Marathi  name  is  Chandvar.  The  bark  contains 
18*4  per  cent,  of  tannic  acid,  giving  a  blue-black  precipitate 
with  ferric  chloride,  and  the  air-dried  bark  leaves  11  per  cent, 
of  mineral  matter  on  incineration. 

Chrozophora  plicata,  -4.  Juas,^  Bufyn,  Ind.y  t.  62,/  It 
is  a  common  weed  on  cultivated  ground,  and  in  the  bottoms  of 
dried  up  tanks  in  many  parts  of  tropical  India  in  the  cold  season. 
-It  is  reputed  to  have  alterative  properties,  and  is  mentioned  by 
Ainslie  as  a  plant  which  Dr.  F.  Hamilton  had  brought  to  him 
in  Behar,  as  one  of  those  which  was  supposed  to  have  virtues  in 
leprous  affections ;  the  dry  plant  is  made  into  a  decoction  to 
which  is  added  a  little  mustard.  {Mat,  Ind.,  ii.,  398.) 

Sebastiania  Chamselea,  Mull-Arg.,  the  Cadt-avanaat 
of  Rheede  (ii.,  34),  and  the  Bhui-erandi  of  the  Concan,  is  a  small 
plant,  with  linear,  finely  serrated  leaves  and  small  spinous  cocci, 
the  juice  of  which  in  wine  is  used  as  an  astringent;  a  ghrita 
of  the  plant  is  considered  to  be  tonic>  and  is  applied  to  the 
head  in  vertigo. 

URTICACE^. 

GIRONNIERA  RETICULATA,  Thwaite^. 

Yig.—Bedd.  FL  Syiv.,  i.  313.     Syn.,  Celtk  retimlala.  * 

fjab. — Sikkim,  Himalaya,  Assam,  Burma,  Pegu,  Deccan 
Peninsida,  Ceylon.    The  wood. 

Vernacular. — KoditSni  (Ta»i.),Kho-manig  (JVtij7W'»),Nirakiya- 
ood  {Ind.  Bazars), 

History,  Uses,  &C. — This  wood  does  not  appear  to  be 
mentioned  by  Indian  medical  writers,  nor  can  we  find  any 
record  of  its  collection  in  India  for  medicinal  use,  the  bazars 
being  supplied  from  Ceylon^  where  it  has  probably  been  in  use 
from  a  rexnote  period. 


VBTIOAOFjJE.  817 

Thunberg  says  : —  "The  tree  is  called  by  the  Dutch  SirunU 
houf,  and  by  the  Cingalese  Urmne^  on  account  of  its  disgusting 
odour^  which  resides  especially  in  the  thick  stem  and  the  larger 
branches.  The  smell  of  it  so  perfectly  resembles  that  of  human 
ordure,  that  one  cannot  perceive  the  smallest  difference  between 
them.  When  the  tree  is  rasped,  and  the  raspings  are  sprinkled 
with  water^  the  stench  is  quite  intolerable.  It  is  ncTerthe- 
less  taken  internally  by  the  Cingalese  as  an  efficacious  remedy. 
When  scraped  fine  and  mixed  with  lemon  juice,  it  is  taken 
internally,  as  a  purifier  of  the  blood  in  itch  and  other  cutaneous 
eruptions,  the  body  being  at  the  same  time  anointed  with  it 
externally."     (Thunberg^ 8  Travels,  iv.,  234.) 

Thunberg  obtained  leaves  and  young  plants  of  the  tree,  but 
no  blossoms ;  the  plants  were  all  killed  by  cold  in  the  English 
Channel. 

The  Portuguese  call  the  wood  Poo  de  merda  or  Poo  8t{/o,  In 
India  it  is  burnt  as  a  fumigatory  to  drive  away  evil  spirits;  the 
bazar  name  signifies  *^  hellish  incense."  In  Ceylon,  according 
to  Mr.  J.  Alexander,  it  is  hung  up  near  dwelling-houses  as  a 
charm  to  keep  away  evil  spirits.  As  sold  in  the  bazars  it  is  a 
light-brown  wood  in  irregular-shaped  pieces,  having  a  pene- 
trating odour,  exactly  similar  to  that  of  fresh  human  ordure. 

Chemical  composition. — The  wood  has  been  examined  by  Prof. 
W,  R.  Dunstan.  By  distillation  with  water  a  minute  quantity 
of  a  solid  crystalline  substance  was  obtained.  It  possessed  a 
ffiBcal  odour,  and  after  purification  melted  at  93 -6^0.  Its 
physical  and  chemical  properties  were  not  those  of  a-naph- 
thylamine.  It  afforded  a  crystalline  picrate,  by  the  analysis  of 
which  the  substance  was  shown  to  possess  the  composition  of 
methyl-indole  (C^H^Nj,  and  by  its  physical  and  chemical 
properties  it  was  proved  to  be  identical  with  the  Pr.  3  methyl- 
indole,  or  skatole,  which  Brieger  isolated  in  1877  from  human 
f seces,  and  Salkowski  soon  afterwards  obtained  from  among  the 
putrefaction  products  of  animal  proteid.  Nenchi  has  observed 
the  formation  of  the  same  substance  when  potash  is  fused  with 
albumen^  and  it  has  also  been  prepared  synthetically.    Skatole 
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from  O,  reticulata  corresponds  in  all  its  properties  with 
synthetical  skatole  from  propylidene  phenyl-hydrazide.  The 
occurrence  of  skatole  in  a  plant  has  not  hitherto  been  observed ; 
it  has  appeared  to  be  a  characteristic  product  of  the  bacterial 
resolution  of  animal  proteid.     (Pharm.  Journ.,  June  15th;  1889.) 

The  nomenclature  followed  is  that  which  has  been  proposed 
by  Emil  Fischer.  The  benzene  nucleus  of  indole  being  desig- 
nated by  BZf  and  the  pyrrole  nucleus  by  the  contraction  Pr^  the 
nitrogen  of  the  pyrrole  nucleus  is  numbered  1,  aA  well  as  the 
corresponding  carbon  atom  of  the  benzene  nucleus ;  thus  the 
formula  of  skatole  is — 

CH 


0(CH») 


Holoptelea  integrifolia,  Planch.,  Wight  Ic,  t.  1968 ; 
Baxh.  Car.  PL,  t.  78 ;  Bedd.  FL  Sylv.^  t.  310,  a  tree  extending 
from  the  Lower  Himalayas  to  Travancore,  has  a  mucilaginous 
bark^  which  is  boiled  and  the  juice  squeezed  out  and  applied 
to  rheumatic  swellings ;  the  exhausted  bark  is  then  powdei'ed 
and  applied  over  the  parts  covered  by  the  sticky  juice.  The 
Temacular  names  of  the  tree  are  Papri  (Hind.),  Aya  (Tam.)^ 
Navili  (Tel.)j  Yavala  (ifar.),  Easbija  {Can.) 


CANNABIS  SATIVA,  Linn. 

Fig. — Benll.  and  THm.,  t.  281  ;  Reichb.  Ic.  Fl.  Oerm., 
t.  655;  Eheede,  Sort.  Mai.  x.,  tt.  60,  61.  Hemp  (Eng.), 
Chanvre  (Fr.). 

Hab. — N.-W.  Himalaya.  Cultivated  in  India.  The  leaves, 
female  flowering  topst  resinous  exudatioui  and  seeds. 
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Vernacular. — The  leaves — Bhang,  Sabji  {Hind,,  Beng.,  Mar.), 
Ganja-ilai,  Bangi-ilai  (Tarn.),  Ganja-aku,  Bangi-aku  (TeL), 
Kanchiva-ela  ( MaL ),  Bangi  ( Can, ) ,  Bhang  ( Ouz, )  •  Flowering 
tops — Ganja  (Hind.,  Beng.,  Ouz,),  Ganja  {Tarn.,  Tel.,  Mar.), 
Kancha  (Mai.),  Bangi  \Can.).  The  resin — Charas  {Hind., 
Beng.,  Ouz.,  Mar.),  Ganja-p£l  {Tarn.),  Ganja-rasam  {Tel.), 
Kanchava-pala  {Mai.),  Bangi-gondu  (Can,).  The  seeds—* 
Ganje-ke-bij  (Hind.),  Ganja'Tirai  (Tarn.),  Gaiija-vittulu(Ife/.), 
Slanchava-Titta  (Mai.),  Bangi-bija  (Can.),  Ganja-bij  {Beng.)^ 
Bhanga-oha-bi   ( Mar. ) ,  Bhfing-nu-bi  ( Cfuz.)  • 

History,  Uses,  &C. — The  hemp  plant,  in  Sanskrit 
Bhanga  and  Indrasana,  **  Indra's  hemp/'  has  been  known  in  the 
East  as  a  fibre  plant  from  prehistoric  times.  It  is  mentioned 
along  with  the  Yedic  plant  Janjida,  which  has  magic  and 
medicinal  properties,  and  which  is  described  in  the  Athavaveda 
(ix.,  34,  85)  as  a  protector,  and  is  supplicated  to  protect  all 
animals  and  properties.  The  gods  are  said  to  have  three  times 
created  this  herb  (oshadhi).  Indra  has  given  it  a  thousand  eyes, 
and  conferred  on  it  the  property  of  driving  away  all  diseases 
and  killing  all  monsters ;  it  is  praised  as  the  best  of  remedies, 
and  is  worn  as  a  precious  talisman  ;  along  with  hemp  it 
prevents  wandering  (vishkandha),  fever  and  the  evil  eye. 
De  Gubematis  says  that  in  Sicily  the  peasant  women  still 
believe  in  hemp  as  an  infallible  means  of  attaching  their 
sweethearts.  On  Good  Friday  they  take  a  thread  of  hemp  and 
twenty-five  needlefuls  of  coloured  silk,  and  at  midnight  weave 
them  together,  repeating  the  following  lines:— 

Cbisttt  h  dmnavu  di  Ohristu 
Senri  pi  attaccari  a  chistu. 

"This  is  the  h^p  of  Christ;  it  serves  to  attach  this  man.'' 
They  then  enter  the  Church  with  the  thread  in  their  hands,  and 
at  the  moment  of  the  consecration  of  the  host,  they  make  three 
knots  in  it,  adding  at  the  same  time  some  hairs  of  the  man  they 
are  in  love  with,  and  invoke  all  the  demons  to  attract  him  to 
his  sweetheart.  (Cf.  Mattia  'di  Martino,  Usi  e  eredenze popolari 
Siciliane,  Woto,  1874.)     Bums  in  ''Halloween"  notices  a 
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closely-allied  superstition.  The  intoxicating  properties  which 
the  plant  possesses  in  its  Eastern  home  appear  not  to  have  beenr 
discovered  until  a  more  recent  date,  but  in  the  fifth  chapter  of 
Menu,  Brahmins  are  prohibited  from  using  it,  and  in  the  sacred 
books  of  the  Parsis  the  use  of  Bana  for  the  purpose  of  procur* 
ing  abortion  is  forbidden.  In  Hindu  mythology  the  hemp 
plant  is  said  to  have  sprung  from  the  amrita  produced  whilst 
the  gods  were  churning  the  ocean  with  Mount  Mandara.  It  is 
called  in  Sanskrit  Vijaya,  '*  giving  success,"  and  the  favourite 
drink  of  Indra  is  said  to  be  prepared  from  it.  On  festive 
occasions,  in  most  parts  of  India,  large  quantities  are  consumed 
by  almost  all  classes  of  Hindus.  The  Brahmins  sell  Sherbet* 
prepared  with  Bhang  at  the  temples,  and  religious  mendicants 
collect  together  and  smoke  Oanja^  Shops  for  the  sale  of  pre- 
parations of  hemp  are  to  be  found  in  every  town,  and  are  much 
resorted  to  by  the  idle  and  vicious.  Hemp  is  also  used  medi- 
cinally ;  in  the  Raja  Nirghanta  its  synonyms  are  Urjaya  and 
Jaya,  names  which  mean  promoter  of  success,  Ch^pala  "the 
cause  of  a  reeling  gait,  '*  Ananda  "  the  laughter  moving,"  Har- 
shini  "the  exciter  of  sexual  desire";  among  other  synonyms 
are  Kashmiri  "  coming  from  Kashmir,*'  Matdldni  "  the  mater- 
nal uncle's  wife,"  Mohini  ''fascinating,"  &c.  Its  effects  on  man 
are  described  as  excitant,  heating,  astringent ;  it  destroys  phlegm, 
expels  flatulence,  io duces  costiveness,  sharpens  the  memory, 
excites  appetite,  &c,  Susruta  recommends  the  use  of  Bhang  to 
people  suffering  from  catarrh.  In  the  Rujavahbha,  a  recent 
work  in  use  in  Bengal,  we  are  informed  that  the  gods  through 
compassion  on  the  human  race  sent  hemp,  so  that  mankind  by 
using  it  might  attain  delight,  lose  fear,  and  have  sexual 
desires. 

The  seductive  influences  of  hemp  have  led  to  the  most  extra- 
vagant praise  of  the  drug  in  the  popular  languages  of  India, 
but  in  truth  it  is  one  of  the  curses  of  the  country  ;  if  its  use  is 
persisted  in,  it  leads  to  indigestion,  wasting  of  the  body,  cough, 
melancholy,  impotence  and  dropsy.     After  a  time  its  votary 

*  Sabzi  or  Sahji^  an  infusion  of  Bltattg  with  black  pepper,  anise  and 
sugar.     In  Bengal  inilk,  and  cucumber  and  melon  seeds  arc  added. 
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becomes  an  outcaste  from  society,  and  his  career  terminates 
in  crime,  insanity,  or  idiotcy. 

Ganja  pie  gur-gyoM  ghate^  aur  ghate  tan  andar  ka, 
Khokat,  khokat  dam  nikse,  mukh  dekko  jaUa  bandar  ka. 

Who  ganja  smpke  do  knowledge  lack,  the  heait  burns  constantly, 
The  breath  with  coughing  goes,  the  face  as  monkey's  pale  you  see. 

Fallon. 

According  to  tradition,  the  use  of  hemp  as  an  intoxicant  was 
first  made  known  in  Persia  by  Birarslan,  an  Indian  pilgrim,  in 
the  reign  of  Khusru  the  first  (A.D.  531 — 579),  but,  as  we  have 
already  stated,  its  injurious  properties  appear  to  have  been 
known  long  before  that  date* 

There  can  be  no  doubt  that  the  use  of  hemp  as  an  intoxicant 
was  encouraged  by  the  Ismailians  in  the  8th  century,  as  its 
effects  tended  to  assist  their  followers  i:a  realising  the  tenets  of 
the  sect: — 

i>^  ci^  lH  '  ^*^  ^^^  o^lj  ^j^ 

We've  quaffed  the  emerald  cup,  the  mystery  we  know, 
Who'd  dream  so  weak  a  plant  such  mighty  power  could  show  I 

Hasan  Sabah,  their  celebrated  chief,  in  the  11th  century 
notoriously  made  use  of  it  to  urge  them  on  to  the  commission  of 
deeds  of  daring  and  violence  so  that  they  became  known  as  the 
Hashshashin  or  "Assassins."  Hasan  studied  the  tenets  of  his 
sect  in  retirement  at  Nishapur,  doubtless  at  the  monastery 
noticed  by  O'Shaughnessy  (Bengal Dispematori/),  in  the  following 
terms : —  "  Haidar  lived  in  rigid  privation  on  a  mountain  between 
Ifishapur  and  Rama,  where  he  established  a^monastcry ;  after 
having  lived  ten  years  in  this  retreat,  ho  one  day  returned  from 
a  stroll  in  the  neighbourhood  with  an  air  of  joy  and  gaiety ;  on 
being  questioned,  he  stated  that,  struck  by  the  appearance  of  a 
plant,  he  had  gathered  and  eaten  its  leaves.  Ho  then  led  his 
companions  to  the  spot,  who  all  ate  and  were  similarly  excited, 
A  tincture  of  the  hemp  leaf  in  wine  or  spirit  seems  to  have  been 
the  favourite  formula  in  which  Sheikh  Ilaidar  indulged  himself. 
An  Arab  poet  sings  of  Haidar's  emerald  cup,  an  evident 
III.- 
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allusion  to  the  rich  green  colour  of  the  tincture.  The  Sheik 
survived  the  discovery  ten  years,  and  subsisted  chiefly  on  this 
herb,  and  on  his  death  his  disciples  at  his  desire  planted  it  in 
an  arbour  round  his  tomb.  From  this  saintly  sepulchre  the 
loiowledge  of  the  effects  of  hemp  is  stated  to  have  spread  into 
Khoras^n.  In  Ghaldea  it  was  unknown  until  728  A.  H.,  the 
kings  of  Ormus  and  Bahrein  then  introduced  it  into  Chaldea, 
Syria,  Egypt  and  Turkey." 

Taki-ed-din  Ahmad,  commonly  known  as  Makrizi,  who  wrote 
a  number  of  treatises  upon  Egypt  in  the  14th  century,  mentions 
the  lease  of  the  monopoly  for  the  sale  of  Hashish  in  that 
country,  and  its  abolition  in  (1286)  by  the  Sultan. 

Haji  Zein  in  the  Ikhtidrfit  (1368),  after  noticing  the  two 
kinds  of  Kinnab  mentioned  by  the  Greeks,  states  that  Indian 
hemp  is  known  as  Bang  or  Sabz  in  Shiraz ;  after  describing  its 
properties,  he  says  that  in  cases  of  poisoning  by  it  vomiting 
should  be  induced  by  the  administration  of  butter  and  hot  water 
to  empty  the  stomach,  and  that  afterwards  acid  drinks  should 
be  administered. 

The  Greeks  were  acquainted  with  hemp  more  than  2000 
years  ago;  Herodotus  (iv.,  74,  75)  mentions  it  as  being 
cultivated  by  the  Scythians,  who  used  its  fibre  for  making 
their  garments,  and  the  seeds  to  medicate  vapour  baths. 
Dioscorides  mentions  two  kinds  of  Kawdpis^  the  wild  and  the 
cultivi^ted;  the  former  is  the  AltJma  cannabina  of  Linneus,  and 
the  latter  CannaUs  aatica ;  he  states  that  the  seeds,  if  eaten  too 
freely,  destroy  the  virile  powers,  and  that  the  juice  is  used  to 
relieve  earache.  Galen  and  the  early  Arabian  physicians,  such 
as  Ibn  Sina  and  Razi,  follow  Dioscorides  in  his  opinion  of  the 
properties  of  hemp,  and  "do  not  notice  its  having  any  .intoxicat- 
ing properties,  and  unless  the  Oelotophyllh  of  Pliny  (24,  102) 
was  Indian  hemp,  there  is  no  evidence  to  show  that  the  ancients 
were  acquainted  with  them.  Pliny  says : — "The  Gelotophyllis 
(laughing  leaf)  is  a  plant  found  in  Bactriana,  and  on  the  banks 
of  the  Borysthcnes.  Taken  internally  with  myrrh  and  wine, 
all  sorts  of  visionary  forms  present  themselves,  and  excite  the 
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most  immoderate  laughter,  which  can  only  be  put  an  end  to 
by  taking  kernels  of  the  pine  nut,  with  pepper  and  honey,  in 
palm   wine."     The  earliest  Western  medical  writer  who  dis- 
tinctly  mentions    the   intoxicating  properties  of  hemp  is  Ibn 
Baitar,  a  native  of  Africa,  who  died  in  Damascus  in  1248.     All 
the  later   Mahometan  physicians  describe  the    two    kinds   of 
Xinnab  mentioned  by  the  ancients,  whom  they  quote,  and  a 
third   kind    called   Hindi  or  Indian.     The  name  Cannabis  is 
derived  from  the  Persian  Kunab.  which  is  connate  to  the  Sans- 
krit S'ana,  the  Russian  Kanopla,  the  Irish  Canaib,  the  Iceland 
Hanp,  the  Saxon  Haenep,  and  the  old  German  Hanaf . 

The  author  of  the  Makhzan-eUAdwiya  gives  TJdifardnas*as  the 
Yunani  name,  and  Kanabira  as  the  Syrian,  and  also  mentions  a 
number  of  cant  terms  which  are  applied  to  it,  such  as  Wark-el- 
khy^l.  Hashish,  Hashishat-el-fukara,  Arsh-numd,  Chatr-i-akh- 
zar,  &c,     Charas  is  described,  and  the  practice   of  smoking  it. 
The  Bengal-grown  hemp  is  said  to  be  less  intoxicating  than  that 
grown  in  more  Northern  climates,     Ilempseed  is  called  in  Per- 
sian Shahd£nah/'  royal  seeds."    The  leaves  are  made  into  Sherbet 
and  conserves  for  intoxicating  purposes.     The   properties    of 
hemp  are  described  as  cold  and  dry  in  the  third  degree,  that  is, 
stimulant  and  sedative,  imparting  at  first  a  gentle  reviving  heat, 
and  then  a  refrigerant   effect,  the  drug  at  first    exhilarates, 
improves  the  complexion,  excites  the  imagination,  increases  the 
appetite,    and  acts  as  an  aphrodisiac  ;  afterwards  its  sedative 
effects  are  observed — if  its  use  is  persisted  in,  it  leads  to  indi- 
gestion, wasting  of  the  body,  melancholy,  impotence  and  dropsy. 
Mirza  Abdul  Bazzak  considers  hemp  to  bo  a  powerful  exciter 
of  the  flow  of  bile,  and  relates  cases  of  its  efficacy  in  restoring 
appetite,  of  its  utility  as  an  external  application  as  a  poultice 
with  milk  in  relieving  haemorrhoids,  and  internally  in  gonor- 
rhoea, to  the  extent  of  a  quarter  drachm  of  bhang. 

Charas  is  only  mentioned  in  comparatively  recent  medical 
works.     The  word  is  said  to  be  derived  from  the^Sanskrit  ^i^ 

♦  Some  nuch  word  may  have  been  manufactured  by  the  Syrian  monks 
in  the  Middle  Ages,  possibly  from  fO  and  d(a^cp<ki  as  an  equivalent  to  tbo 
Sanskrit  *  Vijaya,' 
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a  skin,  but  it  occurs  in  Persian  with  the  primary  signification 
of  a  piece  of  leather  or  cloth,  the  four  comers  of  which  are  tied 
up  so  as  to  form  a  wallet,  such  as  beggars  carry ;  in  Hindi  it 
signifies  a  leather  bag  for  holding  water,  &c.  The  Charas 
collected  in  Central  Asia  is  stored  in  leathern  bags  by  the  cul- 
tivators. Among  European  writers  in  the  East,  Bheede  and 
Rumphius  figure  and  describe  the  Indian  plant ;  the  latter  stated 
that  the  kind  of  mental  excitement  it  produces  depends  upon 
the  temperament  of  the  consumer.  He  quotes  a  passage  from 
Galen^  lib.  I.  {de  alitnent,  faculL),  in  which  it  is  asserted  that  in 
that  great  writer's  time  it  was  customary  to  give  hempseed  to 
the  guests  at  banquets,  as  a  promoter  of  hilarity  and  enjoy- 
ment (the  seeds  are  still  roasted  and  eaten  in  the  East). 
Rumphius  adds,  that  the  Mahometans  in  his  neighbourhood 
frequently  sought  for  the  male  plant  from  his  garden,  to  be 
given  to  persons  afflicted  with  virulent  gonorrhoea  or  with 
asthma,  and  the  affection  which  is  popularly  called  "  stitches  in 
the  side."  Ho  tells  us,  moreover,  that  the  powdered  leaves 
check  diarrhoea,  are  stomachic,  cure  the  malady  named  PUao, 
and  moderate  excessive  secretion  of  bile.  He  mentions  the  use 
of  hemp  smoke  as  an  enema  in  strangulated  hernia,  and  of  the 
leaves  as  an  antidote  to  poisoning  by  orpiment. 

In  the  Bulletin  de  Pharmacie  (1810,  p.  400),  we  find  it  briefly 
described  by  M.  Rouyer,  apothecary  to  Napoleon,  and  member 
of  the  Egyptian  Scientific  Commission,  in  a  paper  on  the 
popular  remedies  of  Egypt.  With  the  leaves  and  tops,  he  tells 
Us,  collected  before  ripening,  the  Egyptians  prepare  a  conserve, 
which  serves  as  the  base  of  the  berch,  the  dummouk,  and  the 
bernaouy.  Hemp  leaves  reduced  to  powder  and  incorporated 
with  honey,  or  stirred  with  water,  constitute  the  berch  of  the 
poor  classes. 

Ainslie  notices  Mdjun,  a  confection  made  with  hemp  leaves 
to  be  used  as  a  sweetmeat,  the  composition  of  which  varies  in 
different  parts  of  the  East,  and  to  which  are  often  added  other 
intoxicating  drugs.  O'Shaughnossy  in  the  Be fir/a I  Dispematory 
1812  gives  a  detailed  account  of  its  preparation  in  Calcutta. 
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The  medicinal  properties  of  Cannabis  have  now  been  inves- 
tigated by  many  European  pbysicians  in  India.  O'Sbaugh- 
nessy  tried  it  with  more  or  less  success  in  various  diseases^ 
especially  in  tetanus,  hydrophobia,  rheumatism,  the  convulsions 
of  children  and  cholera.  Subsequent  experience  has  confirmed 
the  value  of  the  drug  as  a  remedy  in  tetanus  and  cholera.  In 
the  former  disease  we  have  obtained  most ,  satisfactory  results, 
large  doses  are  required,  and  the  patient  Aiust  be  kept  under 
the  influence  of  the  drug  for  some  days.  ' 

In  cholera  its  action  may  be  compared  with  that  of  opium ;  it 
is  most  likely  to  be  successful  when  resorted  to  early  in  the 
disease.  People  suffering  from  painful  chronic  diseases,  such 
as  rheumatism,  are  completely  relieved  of  their  pains  by  hemp, 
but  as  the  effects  of  the  drug  go  off,  the  pains  return ;  some  of 
O'Shaughnessy's  patients  became  cataleptic  whilst  under  its 
influence.  Christison,  speaking  of  Indian  Hemp,  says:— 
'*  I  have  long  been  convinced,  and  new  experience  confirms  the 
conviction,  that  for  energy,  certainty,  and  convenience,  it  is 
the  next  anodyne,  hypnotic  and  antispasmodic^  to  opium  and  its 
derivatives,  and  often  equal  to  it. " 

Among  the  *' special  opinions^'  collected  by  Dr.  Watt  for  the 
Diet  of  the  Econ.  Prod,  of  India,  we  observe  that  Dr.  S.  J.  Ronnie 
recommends  the  tincture  in  doses  of  from  15  to  20  minims  three 
times  a  day  in  acute  dysentery,  and  states  that  he,  as  well  as 
other  medical  officers,  obtained  excellent  results  with  it.  Dr.  J, 
E.  T.  Aitchison  states  that  the  oil  of  the  seeds,  known  as 
Kandir  yak  in  Turkistan,  is  used  in  Kashmir  as  a  liniment 
for  rheumatic  pains.  Others  notice  it  as  having  valuable 
narcotic,  diuretic  and  oholagogue  properties.  (Op.  cit., 
vol.  ii.,  p.  124.) 

A.  Aaronson  states  in  the  British  Journal  of  Dental  Science, 
that  the  tincture  as  a  local  anaesthetic  is  perfectly  satisfactory. 
lie  has  extracted  with  its  aid  as  many  as  twenty-two  teeth  and 
stumps  at  one  sitting.  His  plan  is  to  dilute  the  tincture  somo 
throe  or  five  times,  according  to  the  probable  duration  of  the 
operation.     The    diluted   tincture   is  then   applied  on  cotton 
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wool  to  cavities,  if  such  exist,  and  also  about  the  gums  of  the 
affected  teeth.  The  beaks  of  the  extracting  forceps  are  also, 
after  being  warmed,  dipped  in  the  tincture.  In  cold  weather 
it  is  best  to  dilute  the  tincture  with  warm  water.  His  patients 
acknowledge  the  immunity  from  pain  they  enjoyed  during  the 
operations,  and  all  expressed  surprise  and  pleasure  at  the  simpli- 
city of  the  performance. 

Tannate  of  cannabin  has  recently  been  recommended  as  a 
hypnotic.  Cannabis  appears  capable,  directly  or  indirectly, 
of  causing  uterine  contraction,  as  in  many  cases  of  uterine 
haemorrhage  ;  and  it  is  also  said  to  provoke  this  act  during 
labour  with  as  much  energy  as  ergot,  but  with  less  persistant 
action. 

A  recent  correspondence  in  the  Lancet^  anent  the  variation 
in  action  and  occasional  toxic  effects  of  this  drug,  has 
brought  from  Dr.  J.  Russell  Reynolds  an  important  contri- 
bution respecting  its  clinical  value. 

In  explaining  the  occasional  toxic  effects  of  this  drug» 
Dr.  Reynolds  says  two  things  must  bo  remembered :  first,  that,  by 
its  nature  and  the  forms  of  its  administration,  cannabis  indica 
is  subject  to  great  variations  in  strength.  Extracts  and 
tinctures  cannot  be  made  uniform,  because  the  hemp  grown  at 
different  seasons  and  in  different  places  varies  in  the  amount  of 
the  active  therapeutic  principle.  It  should  always  be  obtained 
from  the  same  source,  and  the  minimum  dose  should  be  given 
at  first,  and  gradually  and  cautiously  increased.  The  second 
important  fact  to  keep  in  view  is,  that  individuals  differ  widely 
in  their  relations  to  various  medicines  and  articles  of  diet — 
perhaps  to  none  more  than  to  substances  of  vegetable  origin, 
such  as  tea,  coffee,  ipecacuanha,  digitalis,  nux  vomica,  and  the 
like.  In  addition  to  the  purity  of  the  di*ug,  the  possibility  of 
idiosyncrasy  must  be  borne  in  mind  as  calling  for  caution  in 
giving  Indian  hemp.  By  gradually  increasing  the  dose  and 
habituating  the  organism  to  its  use,  the  use  of  cannabis  indica 
may  be  pushed  to  3  or  4  grains  of  the  extract  at  a  dose  with  posi- 
tive advantage.     But  in  Dr.  Reynolds'  experience  1  grain  would 
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bring  about  toxic  effects  in  the  majority  of  healthy  adults ;  and 
i  of  a  grain  has  done  the  same,  but  never  J-,  which  is  the 
proper  amount  with  which  to  begin  the  use  of  the  drug  among 
grown  persons,  j\j  of  a  grain  being  the  proper  initial  dose  for 
children.  The  best  preparation  for  administration  is  the 
tincture — 1  grain  to  20  or  10  minims — dropped  on  sugar  or 
bread.  The  minimum  dose  should  be  given,  as  before  stated, 
repeated  every  four  or  six  hours  and  gradually  increased  every 
third  or  fourth  day,  until  either  relief  is  obtained  or  the  drug 
is  proved  useless.  With  such  precautions.  Dr.  Reynolds 
states  he  has  never  met  with  toxic  effects,  and  rarely  failed  to 
ascertain  in  a  short  space  of  time  the  value  or  uselessness  of  the 
drug. 

Its  most  important  results  arc  to  be  found  in  the  mental 
sphere ;  as,  for  instance,  in  Senile  Insomnia,  with  wandering. 
An  elderly  person  (perhaps  with  brain  softening),  ia  fidgety  at 
night,  goes  to  bed,  gets  up^  thinks  he  has  some  appointment  to 
keep,  that  he  must  dress  and  go  out.  Day,  with  its  stimuli 
and  real  occupations,  finds  him  quite  rational  again.  Nothing 
can  compare  in  utility  to  a  moderate  dose  of  Indian  hemp  at 
bedtime — \  to  ^  of  a  grain  of  the  extract.  In  alcoholic  sub- 
jects it  is  uncertain  and  rarely  useful.  In  Melancholia  it  is 
sometimes  serviceable  in  converting  depression  into  exaltation  ; 
but  unless  the  case  has  merged  into  senile  degeneration, 
Dr.  Reynolds  does  not  now  employ  cannabis  indica.  It  is  worse 
than  useless  in  any  form  of  mania.  In  the  occasional  night 
restlessness  of  general  paretics  and  of  sufferers  from  the 
*'  temper  disease  "  of  Marshall  Hall,  whether  children  or  adults, 
it  has  proved  eminently  useful. 

In  painful  affections,  such  as  Neuralgia,  Neuritis,  and 
Migraine,  Dr.  Reynolds  considers  hemp  by  far  the  most  useful 
of  drugs,  even  when  the  disease  is  of  years'  duration.  In 
neuritis  the  remedy  is  useful  only  in  conjunction  with  other 
treatment,  and  is  a  most  valuable  adjunct  to  mercury,  iodine, 
or  other  drugs,  as  it  is  in  neuralgia  when  given  with  arsenic, 
quinine,  or  iron,  if  either  is  required.     Many  victims  of  diabo- 
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lical  migraine  have  for  years  kept  ttcir  sufferings  in  abeyance 
by  taking  hemp  at  the  threatening  or  onset  of  the  attack.  In 
sciatica,  myodynia,  gastrodynia,  enteralgias  tinnitus  aurium, 
musGSB  Yolitantes,  and  every  kind  of  so-called  hysterical  pain, 
cannabis  indica  is  without  value.  On  the  other  hand,  it  relieves 
the  lightning  pains  of  Ataxia,  and  also  the  multiform  miseries 
of  the  gouty,  such  as  tingling,  formicatiouy  numbness,  and  other 
para>8thesi£e. 

In  clonic  spasm,  whether  epileptoid  or  choreic,  hemp  is  of 
great  service.  In  the  Eclampsia  of  children  or  adults,  from 
worms,  teething  (the  first,  second,  or  third  dentition),  it  gives 
reKef  by  itself  in  many  cases.  Many  cases  of  so-called  Epilepsy 
in  adults — epileptoid  convulsions,  due  often  to  gross  organic 
nerve-centre  lesions — are  greatly  helped  by  cannabis  indica, 
when  they  are  not  affected  by  the  bromides  or  other  drugs. 
Take,  for  instance,  violent  convulsions  in  an  overfed  man,  who 
is  attacked  during  sleep  a  few  hours  after  a  hearty  supper,  the 
attacks  recurring  two  or  three  times  an  hour  for  a  day  or  two,  in 
spite  of  "  clearing  the  primao  viae,'*  or  using  bromine  or  some 
other  classic  drug.  These  attacks  may  be  stopped  at  once  with 
a  full  dose  of  hemp.  In  brain  tumours  or  other  maladies  in 
the  course  of  which  epileptoid  seizures  occur,  followed  by  coma, 
the  coma  being  followed  by  delirium, — first  quiet,  then  violent — 
the  delirium  time  after  time  passing  into  convulsions,  and 
the  whole  gamut  being  repeated,  Indian  hemp  will  at  once  cut 
short  such  abnormal  activities,  even  when  all  other  treatment 
has  failed.  In  genuine  epilepsy  it  is  of  no  avail.  In  cases  where 
it  has  seemed  to  do  good,  the  author  doubts  the  correctness  of 
the  diagnosis,  and  suspects  organic  lesion  or  eccentric  irrita- 
tion. In  tonic  spasms,  such  as  torticollis  and  writers'  cramp, 
in  general  chorea,  in  paralysis  agitans,  in  trismus,  tetanus,  and 
the  jerky  movements  of  spinal  sclerosis,  cannabis  indica  has 
proved  absolutely  useless.  At  the  same  time,  it  is  most  valu- 
able in  the  Nocturnal  Cramps  of  gouty  or  old  persons,  in  some 
cases  of  Spasmodic  Asthma,  and  in  simple  Spasmodic  Dys- 
menorrh(]oa.  Thus  it  will  be  perceived  that  for  the  relief  of 
suffering,  quite  apart  from  a  curative  effect,  hemp  must  ever 
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be  held  in  high  esteem,  and  ranked  with  the  poppy  and  with 
mandragora.     (Medical  Annual^  1891.) 

Physiological  ac^ww.— Like  some  other  narcotics,  Indian  hemp, 
when  given  by  the  stomach  to  carnivorous  animals,  produces  its 
characteristic  effects,  but  graminivorous  animals  and  fish  exhibit 
only  vacillating  movements  and  a  dull  aspect.     Upon  man  its 
action  varies  with  the  individual's  temperament  and  tendencies. 
Some  it  inspires  with  pugnacity,  others  it  inclines  to  dreamy 
contemplation,  to  motiveless  merriment,  or  to  maudlin  sensibi- 
lity ;  some  it  makes  unnaturally  active  and  restless,  and  plunges 
others  in  a  drowsy  stupor  ;  but  more  than  any  other  agent,  not 
even  excepting  belladonna,  it  perverts  the  natural  perception  of 
objects  and  their  normal  condition  and  relations.     Time,  dis- 
tance, and  sound  are  especially  apt  to  form  the  subjects  of  the 
hallucinations  caused  by  this  drug.     As  in  dreams,  the  events 
of  days  or  weeks  may  be  compressed  into  an  actual  period  of  a 
few  minutes,  objects  near  at  hand  may  seem  to  form  a  limitless 
perspective,  and  whispered  tones  may  have  the  reverberation  of 
thunder.     These  and  an  infinite  variety  of  fantastic  pictures 
are  evoked  by  smoking  the  drug,  as  it  is  generally  employed  in 
Asia,  associated  with  opium.     During  its  influence  the  physical 
condition  of  the  experimenter  exhibits  changes  in  acceleration 
of  the  pulse,  warmth  of  skin,    restless   muscular   movements, 
more  or  less  insensibility  to  touch  and  pain,  and  sometimes  im- 
paired power  of  locomotion,  the  limbs  feeling  as  if  weighted 
with  lead.     In  one  reported  case  a  diffused  vesicular  eruption 
was  attributed  to  this  medicine.  (Hyde,)     It  does  not  increase, 
bat,     on     the  contrary,  impairs,  the  venereal  propensity  and 
power.     The  habitual  use  of  cannabis  in  excessive  doses  causes 
the  face    to  become  bloated,  the  eyes  injected,  and  the  limbs 
weak  and  tremulous ;  the  mind  grows  imbecile,  and   ultimately 
death  by  marasmus  is  apt  to  occur.     Acute  poisoning  by  large 
doses  is  marked  by  various  and  dissimilar  symptoms  in  different 
cases.     In  some  there  is  loss  of  consciousness,  with  collapse  or 
stupor,  insensible  pupils,  a  pale,  clammy,  and  insensible  skin* 
extreme  debility,  and  a  small,  feeble  pulse.     In  others  a  catalep- 
tic  condition,  spasms,  or  convulsions  occur,  and  in  all  there  is 
III.— 42 
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marked  ansesthesia.  The  last-named  efEect  led  to  the  use  of 
cannabis  by  the  Chinese  in  certain  surgical  operations.  (Stille 
and  Maisch.) 

Colkctmi. — The  flowering  tops  of  the  female  plant  are 
cpUected,  and,  after  having  been  allowed  to  wither  in  the  open 
air  foi*  about  48  hours,  are  arranged  on  a  mat  so  as  to  form  a 
circle,  and  are  trodden  upon  by  a  number  of  men,  linked 
together  by  resting  their  arms  across  each  other's  shoulders,  • 
who  walk  round  and  round ;  the  object  being  to  compress 
the  resinous  flower  tops  into  a  compact  mass.  This  process  is 
repeated  several  limes  after  shifting  and  re-arranging  the 
G&nja,  In  Bengal  a  round  kind  of  Gdnja  is  prepared  by 
rolling  the  flowering  tops  under  the  feet,  and  afterwards 
between  the  palms  of  the  hands.  During  the  manufacture  of 
Qanja  a  quantity  of  powder  separates,  which  is  known  as  Ch{ir 
or  Rora ;  it  is  collected,  mixed  with  an  extract  of  the  plant,  and 
made  into  round  balls  about  the  size  of  a  musket  ball,  which  are 
used  for  smoking  like  Charas.  A  similar  preparation  is  made 
from  the  dust  of  the  leaves  ;  it  is  popularly  known  as  Charas ; 
several  varieties  of  it  are  found  in  the  bazars.  True  Charas  is 
collected  in  Central  Asia  by  shaking,  rubbing,  or  beating  the 
resinous  exudation  from  the  flowering  plant ;  it  separates  as  a 
greyish  powder,  which,  after  being  packed  in  bags,  gradually 
consolidates  into  an  oily  resinous  mass.  The  genuine  article  is 
rarely  to  be  met  with  in  commerce,  that  sold  in  the  bazars 
being  largely  adulterated  by  the  middlemen  in  the  Punjab 
with  the  leaves  and  dust  of  Bhang.  Bhang  is  made  by  collecting 
the  leaves  and  drying  them.  All  of  these  drugs  are  obtained 
from  the  female  plant,  which  the  natives  consider  to  be  the 
male,  because  it  bears  the  seed  ;  all  male  plants  are  carefully 
extirpated  by  the  hemj}  doctor,  a  person  whose  business  it  is  to 
prune  the  plants  so  as  to  produce  the  maximum  amount  of 
flowering  heads. 

Description. — Bhang  consists  of  the  dried  leaves,  which 
are  of  a  deep  green  colour  and  usually  broken,  so  as  to  form  a 
coarse  powder ;  the  odour  is  peculiar.     The  leaves  have  long 
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petioles  and  are  digitate,  with  linear-lanceolate,  sharply  serrated 
leaflets,  tapering  to  a  long  smooth  point. 

Ginja  is  the  name  given  to  the  flowering  tops  of  the  female 
plant.  The  flowers  form  erect  clustered  spikes,  often  6  to  8 
inches  long;  in  the  drug,  the  spikes  are  compressed,  flat 
or  round,  glutinous,  and  of  a  brownish-green  colour ;  they  have 
a  peculiar  narcotic  odour. 

Pure  C haras  is  a  greenish-brown,  moist,  resinous  mass, 
having  the  peculiar  odour  of  the  plant,  and  consists  of  resin 
mixed  with  the  hairs  and  fragments  of  the  leaf.  Bazar  Char  a  g 
varies  much  in  quality,  some  specimens  being  only  very 
partially  soluble  in  spirit,  friable,  and  of  an  earthy  appearance. 
Sixty  grains  of  the  finest  Yarkand  Oharas  which  we  examined 
left,  after  exhaustion  with  spirit,  only  13  grains  of  residue, 
chiefly  hairs  of  the  plant. 

Chemical  composition, — The  most  interesting  constituents  of 
hemp,  from  a  medical  point  of  view,  are  the  resin  and  the  vola- 
tile oil.  The  former  was  first  obtained  in  a  state  of  comparative 
purity  by  T.  and  H.  Smith  in  1846.  (Pharm.  Journ.,  vol.  vi., 
p.  171.)  It  is  a  brown,  amorphous  solid,  burning  with  a  bright 
white  flame,  and  leaving  no  ash.  It  has  a  very  potent  action 
when  taken  internally,  two-thirds  of  a  grain  acting  as  a  power- 
ful narcotic,  and  one  grain  producing  complete  intoxication. 

"When  water  is  repeatedly  distilled  from  considerable  quan- 
tities of  hemp,  fresh  lots  of  the  latter  being  used  for  each  opera- 
tion, a  volatile  oil  lighter  than  water  is  obtained,  together 
with  ammonia.  This  oil,  according  to  the  observations  of 
Personne  (1857)  (Jaurn,  de  Pharm.,  vol.  39,  p.  48),  is  amber- 
coloured,  and  has  an  oppressive  hemp-like  smell.  It  sometimes 
deposits  an  abundance  of  small  crystals.  With  due  precautions 
it  may  be  separated  into  two  bodies,  the  one  of  which  named 
by  Personne  Cannabene,  is  liquid  and  colourless,  with  the  formula 
C*®H^°,  the  other,  which  is  called  Hydride  of  Cannaiene, 
is  a  solid,  separating  from  alcohol  in  platy  crystals,  to  which 
Personne  assigns  the  formula  C '  ^  H**.  He  asserts  that  cannabene 
has  indubitably  a  physiological  action^  and  even  claims  it  as  the 
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sole  active  principle  of  hemp.  Its  vapour  he  etates  to  produce, 
when  breathed,  a  singular  sensation  of  shuddering,  a  desire  of 
locomotion,  followed  by  prostration  and  sometimes  by  syncope. 
Bohling,  in  1840,  observed  similar  eJBPects  from  the  oil,  which 
he  obtained  from  the  fresh  herb  just  after  flowering,  to  the 
extent  of  0*3  per  cent. 

As  to  the  resin  of  Indian  hemp,  Bolas  and  Francis,  in 
treating  it  with  nitric  acid,  converted  it  into  Oxycannabin, 
(jiiogaojf^o^.  This  interesting  substance  may,  they  say,  be 
obtained  in  large  prisms  from  a  solution  in  methylic  alcohol. 
It  melts  at  176°  C,  and  then  evaporates  without  decomposition  ; 
it  is  neutral.     (Pharmacographia,) 

Preobraschensky  {Pharm,  Zeitsch.  /.  Rtissland^  1876, 
p.  705)  made  a  chemical  examination  of  a  quantity  of  haschisch^ 
whidi  he  brought  with  him  from  China,  and  was  enabled, 
according  to  his  own  statement,  to  separate  from  it  a  volatile 
alkaloid,  which  he  held  to  be  identical  with  nicotine,  and 
which  he  believed  to  be  the  active  principle  of  cannabis.  This, 
in  view  of  the  distinctive  and  very  different  action  of  cannabis^ 
was  somewhat  remarkable.  It  is  highly  probable,  as  has  been 
suggested  by  Dragendorff  and  Marquiss  {Phann.  Zeiiung,  1877), 
that  the  haschisch  used  by  Preobraschensky  was  mixed  with 
tobacco,  which  it  often  is  in  Eastern  countries. 

Louis  Siebold  and  Bradbury  reported  to  the  British  Pharma- 
ceutical Conference  (1881)  that,  after  an  elaborate  investigation, 
they  had  arrived  at  the  conclusion  of  Dragendorff  and 
Marquiss,  and  that  in  the  course  of  their  investigation  they 
made  the  interesting  discovery  that  pure  cannabis  does  actually 
contain  a  volatile  alkaloid,  which  does  not,  however,  possess 
the  characters  of  nicotine.  They  separated  it  in  very  small 
quantity,  obtaining  not  more  than  2  grains  from  1 0  lbs.  of 
Indian  hemp.  They  give  it  the  name  of  Cannabinuie,  They 
record  no  observations  as  to  its  physiological  action ;  and  they, 
therefore,  leave  it  doubtful  as  to  whether  this  volatile  alkaloid 
is  the  narcotic  principle  of  cannabis,  (Pharm.  Journ,, 
xii.,  p.  326.) 
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Dr.  Hay  (Phami.  Joum.^  xiii.,  p.  998)  made  a  chemical 
examination  of  the  drug,  the  results^  bo  far,  of  which  lead  hiI^ 
to  believe  that  Cannabis  indica  contains  several  alkaloids.  He 
says: — ''In  a  future  communication  I  hope  to  be  able  to 
give  an  exact  description  of  the  distinctive  characters  and 
toxic  action  of  each.  In  the  meantime,  I  shall  content  myself 
with  the  description  of  one  which  I  have  obtained  in  a  consi- 
derable degree  of  purity,  and  one  which,  rather  remarkably, 
possesses  an  action  similar  to  that  of  strychnia.  It  is  evidently, 
therefore,  quite  a  secondary  alkaloid  of  the  cannabis,  and  reminds 
one  of  the  thebaine  of  opium.  This  alkaloid  was  obtained 
from  a  watery  infusion  of  powdered  Cannabis  indica  by  treating 
it  with  a  solution  of  subacetate  of  lead,  and  filtering.  To  the 
filtrate  was  added  ammonia,  and  the  precipitate  removed  by 
filtration.  The  filtrate,  acidulated  with  sulphuric  acid,  was 
now  treated  with  a  solution  of  phospho-wolframic  acid  in 
order  to  precipitate  the  alkaloids  present.  The  precipitate, 
which  was  fairly  abundant,  was,  after  the  fluid  had  been  removed 
by  filtration  and  washing  with  dilute  sulphuric  acid  and 
pressing,  mixed  with  barium  hydrate  and  water,  which  formed 
an  insoluble  wolf ramate  and  set  free  the  alkaloids.  The  filtrate 
was  next  deprived  of  its  excess  of  barium  by  means  of  a  stream 
of  carbonic  acid  gas  and  again  filtered.  The  filtrate  was  at  a 
gentle  heat  evaporated  almost  to  dryness  and  acidulated  with 
sulphuric  acid,  and  treated  with  absolute  alcohol.  The  sulphate 
of  the  alkaloids  thus  formed  was  partially  soluble  in  alcohol, 
partly  not.  It  was  from  the  soluble  part  that  the  alkaloid  in 
question  was  procured.  The  sulphate  was  converted  into  a 
chloride  by  treatment  with  barium  hydrate,  afterwards  with 
carbonic  acid  to  remove  excess  of  barium,  and,  finally,  with 
hydrochloric  acid  to  neutralization.  The  chloride  was  evaporated 
and  treated  with  absolute  alcohol,  in  which  it  in  part  dissolved. 
From  the  solution,  by  addition  of  excess  of  carbonate  of  soda 
and  frequent  shaking  with  ether,  an  alkaloid  was  obtained  in  the 
form  of  colourless  needle-like  crystals. 

''The  alkaloid  was  easily  soluble  in  water,  soluble  also  in 
alcohol*  and  more  slowly  soluble  in  ether  and  chloroform.     It 
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caused  tetanus  in  frogs  in  exactly  the  same  manner  as  strychnia, 
increasing  the  excitability  of  the  reflex  centres  of  the 
spinal  cord.  It  did  not  give  a  violet  colour  with  sulphuric  acid 
and  bichromate  of  potash.  It  was,  therefore,  although  similar 
in  action  to  strychnia,  not  chemically  identical  with  it.  A 
solution  of  it  in  water  was  precipitated  by  the  various  alkaloidal 
precipitants,  platinic  chloride,  iodide  of  potassium  and  mercury, 
phosphotungstate  of  soda,  phosphomolybdic  acid,  phospho- 
wolframic  acid,  &c.  Although  I  obtained  the  alkaloid  from 
1  kilo,  of  cannabis,  yet  the  quantity  of  it  was  so  small  that 
it  was  insufficient  for  an  elementary  analysis. 

"  To  this  alkaloid  I  propose  to  give  the  name  of  tetano-canna- 
bine,  as  indicative  of  its  action." 

The  Tannate  of  Cannabin  of  Merck  {Pharm,  Jotir.y  xiii., 
p.  1052),  a  glucoside  contained  in  Indian  hemp,  which  he  has 
combined  with  tannin,  is  a  yellowish-brown  powder,  with  a 
taste  of  tannin,  and  a  rather  agreeable  odour  ;  it  is  insoluble  in 
water  and  ether,  and  only  slightly  soluble  in  alcohol ;  in 
alkaline  solutions  it  dissolves  readily.  This  substance  is  said 
to  be  free  from  any  admixture  of  the  volatile  alkaloid  of 
Cannabis  indica,  not  to  produce  intoxication,  and  to  be  useful 
as  a  hypnotic;  it  is  said  not  to  derange  the  digestive  and 
secretory  organs  like  opium,  and  to  be  especially  valuable  in 
irritable  states  of  the  nervous  system,  but  Dr.  H.  C.  Wood  has 
found  it  to  be  inert  physiologically.  Warden  and  Waddell  of 
Calcutta,  although  operating  on  a  large  quantity  of  Indian 
hemp  of  ascertained  activity,  were  unable  to  find  any  evidence 
of  the  existence  of  such  a  principle  as  Dr.  Hay  describes. 
They  further  remark  that : —  "As  many  of  those  addicted  to 
the  Hashish  form  of  intemperance  obtain  the  intoxicating 
effects  by  smoking  the  plant  in  a  pipe,  it  is  to  be  expected 
that  destructive  distillation  of  the  freshly  prepared  resin  might 
yield  up  the  active  principle.  This  process  was  therefore 
resorted  to.  By  the  destructive  distillation  of  freshly  prepared 
alcoholic  extract  of  the  plant  to  which  an  excess  of  caustic 
potash  solution  had  been  added,  an  amber-coloured  oil  was 
obtained,  which,  by  exposure  to  the  air  or  the  action  of  alkalies. 
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rapidly  became  of  a  dark  reddish-brown  colour.  This  oil  had  a 
mildly  empyreumatic  odour,  which  was  distinctly  tobacco-like. 
Its  taste  was  warm,  aromatic, ,  and  somewhat  terebinthinate. 
The  oil  contained  phenol,  ammonia,  and  several  other  of  the 
usual  products  of  destructive  distillation. 

**  The  nicotine-like  principle  contained  in  this  oil  appeared 
to  be  an  alkaloid.  It  formed  salts  which  evolved  a  strong 
nicotine-like  odour  when  acted  on  by  alkalies.  But  physiologi- 
cally it  was  found  to  be  inert,  and  therefore  was  evidently  not 
identical  with  nicotine. 

**  The  oil  as  a  whole  was  also  found  to  be  devoid  of  any  narco- 
tic or  irritant  qualities.  About  ^  of  an  ounce  was  introduced 
ijito  the  stomach  of  a  cat  without  producing  any  sensible 
effect.  These  results  do  not  coincide  with  those  of  Personne, 
who  asserted  that  the  active  principle  of  the  plant  resided  in 
the  volatile  oil.  It  is  just  possible  that  the  active  principle 
was  decomposed  by  the  high  temperature  necessary  for  destruc- 
tive distillation. "  [Ind,  Med.  Gaz,,  Dec.  1884.) 

Kennedy  [Phavm,  Becord,  vi.,  p.  304)  made  a  search  for 
nicotine  in  Indian  hemp  without  success,  but  obtained  indi- 
cations of  the  presence  of  another  alkaloid. 

E.  Jahns  (Archh\  d.  Phann.,  1887)  reported  that  he  had 
separated  from  Indian  hemp  a  base  which  he  has  identified  as 
choline  J  and  points  out  that  this  result  corresponds  fairly  with 
the  statement  of  previous  workers,  except  in  respect  to  the  crys- 
tallizability  of  Dr.  Hay's  alkaloid  and  solubility  in  ether.  The 
quantity  of  choline  obtained  by  the  author  from  diflPerent 
samples  varied  considerably,  but  amounted  at  the  most  to 
only  7*0  per  cent. 

H.  F.  Smith  {Amer.  Journ.  Pharm.,  Aug.  1891),  by  two  entirely 
different  processes,  obtained  an  alkaloid  from  Indian  hemp, 
which  separated  from  ethereal  solutions  in  the  form  of  a  yellow- 
ish-green, transparent  varnish-like  substance.  It  had  a 
strong,  peculiar  odour,  resembling  that  of  coniine  ;  was  soluble 
in  ether,  chloroform,  alcohol,  and  acidulated  water,  but  only 
slightly  so  in  water  ;  was  alkaline  to  test  paper  and  capable  of 
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neutralizing   acids.     When  dissolved   in    very   dilute    H^SO* 

(1  gtt.  in  5  cc),  it  gave  a  clear  yellow  solution  and  the  following 

reactions:— 

With  Mayer's  reagent,  an  abundant  white  precipitate. 

KI+I+H'^O,  an  abundant  brown  precipitate, 

Phosphomolybdate  of  soda,  an  abundant  white  precipi- 
tate. 

Solution  of  picric  acid,  an  abundant  yellow  precipitate. 

K^CO',  a  yellowish-brown  precipitate. 

NH*OH,  a  yellowish-green  precipitate. 

NaOH,  a  yeUowish-green  precipitate. 

KOH,  a  yellowish-green  precipitate. 

KI,  a  yellowish  precipitate. 
„  „  tannic  acid,  a  yellowish-brown  precipitate. 

Supposing  this  alkaloid  of  Indian  hemp  to  be  highly  poisonous, 
it  is  present  in  so  small  a  quantity  as  to  be  of  little  if  any 
importance  therapeutically. 

Toxicology. — Lyon  says — '*  In  India,  Cannabis  appears  to  be 
seldom,  if  ever,  used  for  homicidal  purposes.  Fatal,  accidental 
or  suicidal  cases  have,  however,  been  reported.  Cases  have  also 
been  reported  where  the  drug  has,  or  appears  to  have,  been 
used  for  the  purpose  of  facilitating  the  commission  of  an 
offence.  Thus  Chevers  mentions  a  case  which  occurred  at 
Ahmednagar,  in  which  a  woman,  having  first  drugged  with 
majun,  a  child  aged  seven,  afterwards  murdered  him  for  the 
sake  of  his  ornaments.  {Med.  Jurisp.^  p.  225.)  Harvey 
reports  a  case  in  which  charas  appears  to  have  been  used 
by  a  road-poisoner  at  Amritsar,  in  order  to  facilitate  theft. 
(Beng.  Med.  Leg.  Rep.,  1870-72,  p.  268.)  A  ease  is  also 
reported  by  Dr.  CuUen  of  Hoshangabad,  in  which  mqfun 
was  given  to  a  woman  and  her  daughter,  "  not  with  the  inten- 
tion of  causing  death,  but  to  effect  a  criminal  purpose."  In 
these  two  females,  the  symptoms  present  exactly  resembled 
those  of  dhatura-poisoning,  and  it  would  appear  that  dhatura 
is  sometimes  used  as  an  ingredient  of  majun.  {Lyon,  Med. 
Jurisp.y  p.  260.)  Ganja  is  frequently  used  as  a  poison  in 
Southern  India,  chiefly  administered  with  criminal  intent.     In 
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a  case  of  dacoity  investigated  near  Madura  in  1886,  it  was 
found  that  ganjn  had  been  given  in  food  served  up  to  some 
travellers.  It  is  resorted  to  by  the  relatives  of  converts  to 
Christianity  in  Travancore,  to  prevent  them  changing  their 
religion  or  to  punish  them  for  doing  so. 

Dr.  Hov^,  a  Polish  savant,  who  was  sent  out  to  Bombay  by 
the  British  Government  in  1787-89,  speaking  of  Cannabis,  says 
(p.  141) :  ''I  arrived  at  Mithampoor  and  waited  on  the  Rajah, 
who  ordered  provisions  for  my  people  and  guards.  He  also 
ordered  to  each  person  a  basinful  of  a  beverage  which 
18  called  by  the  inhabitants  Beng.  This  is  nothing  else  but 
a  decoction  of  seeds,  and  bruised  leaves  and  stalks  of  the 
Cannabis,  which  has,  however,  such  powerful  quality,  that  even 
the  steam  where  it  was  served  overpowered  me  in  a  few 
minutes,  so  that  I  was  under  the  necessity  of  leaving  the 
room."  "We  have  no  doubt  that  Cannabis  is  much  more 
frequently  used  in  India  for  drugging  people  than  is  generally 
known. 

Commerce. — The  sea-borne  trade  in  preparations  of  hemp  is 
insignificant ;  a  small  quantity  of  ganja  goes  to  Europe  for 
medicinal  use.  The  imports  by  trans-frontier  routes  do  not 
exceed  2^  lakhs  of  rupees  yearly,  and  the  exports  20  to  25 
thousand  rupees.  As  regards  internal  trade,  the  total  annual 
revenue  transactions  (transfers,  &c.)  amount  to  about  15  lakhs  of 
rupees.  The  wholesale  cost  of  ganJa  duty-free  is  about  4^ 
annas  per  lb«,  and  of  ,bhang  Rs.  8  per  cwt.  The  revenue 
realised  by  the  Indian  Government  by  the  duty  on  hemp  is 
about  30  lakhs  of  rupees  yearly.  For  full  particulars  of 
the  Hemp  trade  in  India,  see  Diet  Econ.  Prod,  of  ludi'a,  ii., 
p.  113. 

FICUS  RELIGIOSA,  LimL 

Fig,— 7r«w(7,  Fk.  55,  f.  67  A,  84u ;  IHg/if  le.,  L  1967  ; 
E/ier((e,  Hort.  Mai.  /.,  t,  27. 

Hab. — India.     The  root-bark, 

III— 43 
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FICUS  BENGALENSIS,  Limu 

Fig.— King,  Fie.  18,  t.  31,81c;  mght  Ic,  1. 1989  ;  Rheedc, 
Sort.  Mai.  *.,  L  28. 

Hab. — India.     The  root-bark, 

FICUS  TJAKELA,   Bnrm. 

Fig.— King,  Fie.  57,  f.  70,  84x ;  Rheedc,  Ilort,  Mai  Hi.,  t.  64. 
Hab,— India.     The  root-bark. 

FICUS  GLOMERATA,  lioxb. 

Fig.—Roxb.  Cor.  PI.  //.,  t.  123 ;  Wight  le.,  t.  667. 

Hab. — India.     The  root-bark,  fruit,  juice,  and  galls. 

Vernacular. — F.  religiosa,  Pipal,  Pipar  (Hind.,  Mar.,  Guz.), 
Aswat,  Asud  (Beng.),  Arasa  [Tarn.),  Rai,  Raiga  (Tel.),  Bangi, 
Basri  (Can.).  F.  hengalensis,  Bar,  Bargat  (Hind.,  Beng.,  Gnz.), 
Vara,  Vari  (Mar.),  Ala  (Tam.),  Mari,  Peddi-mari  {Tel.),  Alada- 
mara  (Can.).  F.  TJakela,  Ram-anjir,  Pdkhar  (Hind.,  Beng.), 
Bassari,  Pakri,  Lendva  (Mar.),  Jovi  {Tarn.),  Jevi  (Tel.),  Kari, 
Bassari  (Can.)  F.  glomerata,  Gillar,  Umar  (Hind.),  Jagno* 
dumar  (Beng.),  Mix  (Tarn.),  Moydi,  Atti  (Tel),  KuUa-kith 
(Can.),  Umbara  (Mar.),  Umbro  (Gvz.). 

History,  Uses,  &C. — In  the  Kuthaha  Upaniahad  an 
eternal  and  cosmogonic  Asvattha  or  Pippal  tree  is  described; 
this  tree  is  said  to  have  its  roots  above  and  branches  below 
(urdhvamulo '  vaksakha  esho  *  svatthahsaniitanah)  ;  it  bears  the 
names  of  'seed,'  *  brahman,'  *  amrita* ;  the  worlds  rest  upon  it ; 
beneath  it  there  is  nothing.  The  wood  of  the  Asvattha  when 
rubbed  against  that  of  the  Sami  (Aeaeia  Suma)  engenders  fire, 
which  is  symbolic  of  reproduction,  the  fonner  representing  the 
male  and  the  latter  the  female  energy.  At  the  marriage 
ceremony  of  the  Hindus,  both  of  these  plants  are  necessary. 
To  this  mythic  tree  which  represent^jd  the  macrocosm,  wonder- 
ful medicinal  properties  arc  ascribed  in  the  Atharvaveda ;  the 
medicine  chest  of  the  Yedic  physician,  and  the  cup  to  contain 
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the  Soma,  are  to  be  made  of  it ;  its  branches  are  the  Yedas.  In 
the  Valakhilya,  a  collection  of  apocryphal  hymns  in  the  Rig- 
teda,  the  marriage  of  the  actual  tree  with  Tulasi  is  enjoined;  it 
is  worshipped  on  Saturdays  in  the  month  of  Sravan  and  on 
Somvatis  or  "lunar  days."  Women  perform  Pradakshina, 
**  walking  round  it  from  left  to  right/'  to  secure  the  survival  of 
their  husbands  and  good  luck  generally,  as  Savitri^  the  wife  of 
Satyavan,  is  said  to  have  recovered  her  deceased  husband  by  its 
worship.  The  thread  ceremony  and  marriage  of  the  tree  with 
the  Durva  (Cynodon  Dactyion)  is  also  performed  by  women. 
Sacrificial  spoons  are  still  made  from  its  wood.  F,  religiom  is 
the  BiidhidrUy  or  tree  of  wisdom,  of  the  Jains  and  Buddhists^  who 
relate  that  at  the  birth  of  the  Buddha  an  enormous  Asvattha 
sprung  from  the  centre  of  the  universe,  an  offshoot,  no  doubt,  of 
the  Yedic  and  cosmogonic  tree.  In  the  Rjja  Nirghanla  it  bears 
the  synonyms  of  Ydjnika  "  sacrificial,''  Srimana  "  fortunate/' 
Vipra  "  wise/*  Sevya  "  worthy  of  worship,"  &c.  Its  root-bark, 
together  with  that  of  the  three  other  species  of  Fkus  placed  at  the 
head  of  this  article,  and  the  root-bark  of  the  Neem,  form  the 
Panehatalkala  or  '^  five  barks,"  and  a  decoction  of  them  (pancha- 
valkala  kashaya)  ia  much  used  as  a  gargle  in  salivation^  as  a 
wash  for  ulcers,  and  as  an  astringent  injection  in  leucorrhooa. 
The  powdered  root-bark  of  the  Asvattha,  rubbed  with  honey,  is 
applied  to  apthss  and  unhealthy  ulcers  to  promote  granulation. 

F.  bengalensMf  the  Vata  or  Nyagrodha,  has  been  sometimes 
confounded  with  the  Asvattha ;  both  trees  bear  the  synonyms 
Bah upada  ** many-footed,"  and  Sikhandin  "crested,"  but  the 
Vata  is  specially  described  as  Skaudaja  "  born  of  the  trunk/' 
Ava-roha-sayin  "sending  down  branches,"  Skanda-ruha  "grow- 
ing from  its  own  trunk,"  Pada-rohana,  &c.  In  Indian 
mythology  an  enormous  Vata  tree  is  supposed  to  grow  upon 
mount  SupdrsvA,  to  the  south  of  the  celestial  mount  Meru*  and 
to  cover  eleven  yojanas ;  in  the  Vishun  Purana  we  find  a 
similar  account  of  the  Pippala  growing  on  mount  Vipula  and 
covering  eleven  hundred  yojauas.  Devaki,  when  pregnant  with 
Krishna,  is  said  to  have  taken  refuge  under  a  Vatu  tree  from 
Kansa,  who  had  destroyed  her  first  six  children.     The  tree  was  a 
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special  favorite  of  the  Buddha,  and  Arrian  speaks  of  the  Indian 
sages  as  sitting  under  it.  There  is  one  famous  tree  mentioned 
in  the  Ramayana^  the  Uttara  Bama-charitra,  tho  Kurffia-purana, 
and  elsewhere,  which  still  grows  on  an  island  in  the  Nerbudda ; 
it  is  said  to  have  been  planted  by  the  sage  Kabira  some  two 
thousand  years  ago,  and  is  popularly  known  as  the  Kabir  Bar. 
Owing  to  the  peculiar  growth  of  these  trees,  there  is  no  reason 
why  they  should  not  last  for  an  indefinite  period. 

The  figs  of  the  Udumbara  (Jl  (/l&nwrata}  are  considered  to 
be  a&tringent,  stomachic  and  carminative,  and  are  given  in 
menonhagia  and  haemoptysis,  in  doses  of  one  tola  of  the  dried 
fruit  with  sugar  and  honey.  The  fresh  juice  of  the  ripe  fruit 
is  used  as  a  vehicle  ( Fe/TJ.  ^g^^f)  far  metallic  preparations. 
The  juice  of  the  root  is  used  as  a  tonic,  is  applied  to  glandular 
swellings,*  and  is  given  in  doses  of  four  tolas  with  cumin  and 
sugar  in  gonorrhoja.  The  small  blister-like  galls,  which  are 
common  on  the  leaves,  are  soaked  in  milk  and  mixed  with  honey 
as  a  remedy  for  pitting  in  small-pox.  This  tree  bears  the 
synonyms  of  Yajniya  " sacrificial, *■'  Pavitraka  "  purifier,"  &c., 
and  is  much  used  in  Hindu  ceremonial.  According  to  the 
Grihya  Stftra,  a  married  woman  in  the  fourth  month  of  preg- 
nancy should  be  rubbed  with  the  fruit  to  fortify  the  germ. 

F.  TJakela,  in  Sanskrit  Parkati  or  Parkatin,  Supdrsva  and 
Plaksha,  is  the  waved- leaved  fig-tree,  a  sacred  tree,  but  of 
minor  importance.     It  is  the  Tsjukala  of  Khecde. 

Mahometan  and  European  writers  do  not  add  much  to  our 
knowledge  of  the  medicinal  properties  of  these  trees.  Ainslie, 
speaking  of  F,  (jlomerata,  says: — "  From  the  root  of  the  tree, 
which  in  Tamil  is  called  attievayr,  there  exudes,  on  its  being 
out,  a  fluid,  which  is  caught  in  earthen  pots,  and  which  the 
Vytians  consider  as  a  Cdlpam  (Tarn.},  that  is,  a  powerful  tonic, 
when  drank  for  several  days  together.  This  CiUpam  is  termed 
atiie-vayr  iannieJ'     (MaL  Ltd.,  ii.,  p.  30.) 

*  It  ii  interesting  to  not  that  the  juice  of  the  F.  Sycomorus,  Linn.,  the 
fTVKoyMpos  of  DioseorUlcSi  and  the ^4^  (Jiimlz)  of  the  Aiabs,  wus  used  by 

the  Greekcj,  and  is  still  used  in  Ggyi)t  for  a  similar  purpose,  and  that  both 
trees  have  niueh  the  same  habit  (Dioj.,  i  ,  1*8,  and  Prosper  Alpinus,  p.  20), 
The  Indian  Mahometans  use  F.  glwaerattk  as  a  substitute  for  ¥.  t^ycomorus. 
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Ainslie  also  states  that  the  seeds  of  F.  reUgiosa  arc  supposed 
to  possess  cooling  and  alterative  qualities,  and  quotes  the  follow- 
ing passage  from  Bartolomeo's  Voyage  to  the  East  Indies :  **  Pul- 
verised, and  taken  in  water  for  fourteen  days  together,  the  fruit 
removes  asthma,  and  promotes  fruitfulness  in  women."  The 
tree  is  the  Areola  of  Kheede,  and  the  Arbor  conciliorum  of  Rum- 
phius.     (Mat.  Ind.,  ii.,  p.  25.) 

The  white  glutinous  juice  of  F,  bengalensis  is  applied  as  a 
remedy  for  toothache,  and  to  the  soles  of  the  feet  when  cracked 
and  inflamed.  The  leaves,  after  they  have  turned  yellow,  are 
given  in  the  Concan  with  roasted  rice  in  decoction  as  a 
diaphoretic;  dose,  three  leaves. 

Description. — F.  reUgiosa^  a  tree. — Leaves  long-petioled, 
ovate,  cordate,  narrow  acuminate,  acumen  one-third  the  length 
of  the  leaf,  entire,  or  repandly  undulated  towards  the  apex ; 
fruit-receptacles  axillary,  paired,  sessile,  depressed,  size  of  a 
small  cherry,  appearing  in  the  hot  season  and  ripening  in  the 
rainy  season,  purple  when  ripe. 

F.  bengalensis,  a  tree. — Branches  spreading  very  much;  lower 
ones  rooting ;  leaves  alternate,  ovate,  bluntly  acuminated,  with 
parallel  nerves,  paler  underneath,  entire,  downy  when  young, 
afterwards  smooth ;  fruit-receptacles  axillary,  paired,  sessile,  as 
large  as  a  middle-sized  cherry,  appearing  and  ripening  in  the 
hot  season  y  red  or  yellow  when  ripe. 

jF.  TJakeia,  a  tree.^Leaves  rather  long-petioled,  mem- 
branaceous, oblong,  or  sublanceolate-oblong,  moderately  and 
acutely  acuminated,  obtuse  or  rounded,  or  subcordate  at  the 
base,  quite  entire,  or  very  slightly  repand  ;  fruit  small,  sessile, 
twin,  globose,  smooth,  when  ripe  white. 

F,  glomerata,  a  tree. — Trunk  crooked,  thick,  bark  of  a  rustv- 
greenish  colour,  rough;  leaves  alternate,  pctioled,  oblong  or 
broad  lanceolate,  tapering  equally  to  each  end,  entire,  veiy 
slightly  3-nerved,  smooth  on  both  sides ;  racemes  compound  or 
panicled,  issuing  immediately  from  the  trunk  or  large 
branches ;  fruit  pediccllcd,  nearly  as  large  as  the  common  fig, 
clothed  with    soft    down,  puri)lc    when    ripe.      For  a    full 


342  UBTIOACE^. 

botanical  account  of  the  GenuSi  the  reader  is  referred  to  Dr.  G 
Sing's  "  Species  o/Ficwi" 

Chemical  composition, — The  bark  of  F»  religiosa  contains  3*8  per 
cent,  of  tannin,  that  of  F.  racernosa  14*  1  per  cent.,  and  that  of 
F.  bengalensis  10'9  per  cent.  The  air-dried  bark  of  F.  racernosa 
yields  12*2  per  cent,  of  ash,  that  of  F,  bengakiisis  8*05  per  cent., 
and  that  of  F.  religiosa  11  "7  per  cent.  The  tannin  gives  a  green 
precipitate  with  ferric  salts.  There  is  nothing  else  of  interest 
in  these  barks^  except  caoutchouc  and  wax. 

FICUS  CARICA,  Linn. 

Fig.— Woodv.,  t  244;  Steph.  Sf  OL,  t.  154 ;  Reich.  Ic.  Fl. 
Germ,  xii.,  t.  659.    The  Fig  {Fng.)j  Figue  (Fr.). 

Hab. — Persia.     Cultivated  in  India.    The  fruit. 

Vernacular. — Anjir  (Hind.,  Gfuz.,  Mar,,  Beng.),  Shitnai-atti, 
T6n-atti  [Tarn.),  Shima-atti,  T6ie-atti  (TeL),  Shime-atti(Otf«.). 

History,  Uses,  &C. — The  Fig  holds  much  the  same 
place  in  the  mythology  of  the  West  as  the  Pipal  and  Bar  do 
in  Indian  mythology.  It  has  been  regarded  from  prehistoric 
times  as  an  anthropogenic  tree  and  valued  for  its  nutritious  fruit. 
It  is  frequently  mentioned  in  the  sacred  books  of  the  Hebrews 
and  by  early  Greek  and  Latin  writers.  Hippocrates  notices 
it  in  several  places  as  having  aperient,  emollient  and  nutritious 
properties,  and  as  being  useful  as  an  article  of  diet  in 
phlegmatic  affections.  Figs  were  used  in  lustration  by  the 
Greeks.  The  celebrated  Ficus  ruminalis  of  Rome,  appears,  like 
the  Indian  Asvattha  (V.  religiosa),  to  have  been  regarded  as  a 
cosmogonic  tree.  Pliny  gives  the  following  description  of  it  :^ 
''  Colitur  ficus  arbor  in  foro  ipso  ac  comitio  Homse  nata,  sacra 
fulguribus  ibi  conditis.  Magisque  ob  memoriam  ejus  qua^ 
nutrix  fuit  Romuli  ac  Remi  conditoris  appellata,  quoniam  sub 
ea  inventa  est  lupa  infantibus  prasbens  rumen  (ita  enim  vocabant 
mammam),  miraculo  ex  acre  juxta  dicato,  tamquam  in  comitium 
sponte  transisset."  In  the  worship  of  Dionysus,  the  fig  played 
an  important  part ;  the  phallus  was  made  of  its  wood  and  the 
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fruit  was  a  necessary  offering  to  the  god.  In  the  early  Chris- 
tian mythology  this  phallic  tree  became  accursed^  the  tree  of 
Judas,  &c.,  and  was  supposed  to  be  haunted  by  evil  spirits,  and 
the  eariy  Italian  missionaries  in  India  gave  the  name  of  albero 
del  diavolo  to  the  Indian  fig-tree.  For  a  full  account  of  the 
myths  and  superstitions  connected  with  the  fig,  we  must  refer 
the  reader  to  De  Gubematis.  (Myth,  des  Plant,  ii.,  137 — 143.) 
The  fig  appears  to  have  been  known  to  the  Arabs  and  Persians 
from  prehistoric  times.  Aitchison  ( Botany  of  the  Afghan  Delimi- 
tation Commission,  Trans.  Lin,  8oc.)  gives  an  interesting  account 
of  the  wild  fig-tree  of  Eastern  Persia,  and  Abu  Hanifeh,  author 
of  the  Book  of  Plants,  describes  the  fig  as  wild  in  the  Sardh, 
and  commonly  eaten  by  the  people  in  its  fresh  state,  and  also 
dried  and  stored.  In  the  chapter  of  the  Koran  entitled  **  The 
fig'*  { t^J^-^  *)>  i*  ^s  mentioned  along  with  the  olive.  God,  say 
the  commentators,  swears  by  these  two  fruits,  because  of  their 
great  uses  and  virtues,  for  the  fig  is  wholesome  and  easy  of 
digestion,  and  medicinally  good  to  carry  off  phlegm,  and  gravel 
in  the  kidneys  or  bladder,  and  to  remove  obstructions  of  the 
liver  and  spleen,  and  it  cures  piles  and  the  gout,  &c. 

The  cultivation  of  this  tree  in  India  was  introduced  by  the 
Mahometans,  and  is  now  carried  on  by  both  Mahometans  and 
Hindus  in  many  parts  of  the  country ;  caprification  is  not 
practised,  and  all  the  fruit  which  we  have  seen  is  much  inferior 
to  that  grown  in  Europe.  Two  varieties,  the  purple  and  the 
green,  are  cultivated  in  the  Bombay  Presidency,  where  the 
area  under  fig  cultivation  is  about  300  acres  ;  the  Hindus  are 
fond  of  the  fruit,  which  they  consider  to  be  cooling  and 
nutrient;  they  also  use  the  unripe  fruit  as  a  vegetable.  The 
fruit  of  F.  Roxburghii  as  grown  at  Alipore,  near  Calcutta,  attains 
a  large  size,  and  when  ripe  is  of  a  bright  red;  it  is  not  unpalat- 
able. 

Dried  figs  were  brought  to  India  from  Arabia  and  Persia, 
long  before  the  tree  was  cultivated  in  the  country,  by  the  early 
Arab  traders  to  the  Western  Coast,  and  overland  from  Persia  ; 
they  are  of  a  small  kind,  pressed  flat  and  strung  upon  a  string 
made  of  camels'  hair ;  when  well  washed  and  stewed  in  syrup 
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they  are  not  unpalatable.     We  have  frequently  used  them  for 
the  preparation  of  confection  of  senna  with  satisfactory  results. 

Description. — A  fig  consists  of  a  thick,  fleshy,  hollow 
receptacle  of  a  pear-shaped  form,  on  the  inner  face  of  which 
grow  a  multitude  of  minute  fruits.  This  receptacle,  which  is 
provided  with  an  orifice  at  the  top,  is  at  first  green,  tough  and 
leathery,  exuding  when  pricked  a  milky  juice ;  on  maturity 
it  becomes  soft  and  juicy,  and  the  milky  juice  is  replaced  by  a 
saccharine  fluid.  The  orifice  is  surrounded,  and  almost  closed 
by  a  number  of  scales,  near  which,  and  within  the  fig,  the  male 
flowers  are  situated,  but  they  are  often  wanting,  or  are  not  fully 
developed.  The  female  flowers  stand  further  within  the 
receptacle,  in  the  body  of  which  they  are  closely  packed ;  they 
are  stalked,  have  a  five-leafed  perianth  and  a  bipartite  stigma. 
The  ovary,  which  is  generally  one-celled,  becomes  when,  ripe;  a 
minute,  dry,  hard  nut,  popularly  regarded  as  a  seed.  {Phanna* 
cogra})hia.) 

Chemical  composition. — Exclusive  of  the  achenes,  which, 
together  with  the  cellular  tissue,  Bley  (1831)  found  to  consti- 
tute about  1 5  per  cent,  of  the  weight  of  figs,  he  obtained  1 6 
per  cent,  of  water,  62*5  percent,  of  sugar  (glucose),  the  re- 
mainder being  gum,  fat,  and  saline  constituents.  The  mean 
of  five  analyses  of  dried  figs  reported  by  Eonig  affords  the 
the  following  percentage  results  : — 

Water    31'20 

Albuminoids • 4*01 

Sugar 49-79 

Ash    2-86 

The  anhydrous  figs  contained  '92  per  cent,  of  nitrogen  and 
2*26  per  cent,  of  sugar, 

A.  Hansen  in  1886  found  that  the  latex  of  Ficus  Carica 
contained  principles  capable  of  eifecting  four  fermentative 
changes  ;  they  peptonise  albuminoids  in  the  presence  of  either 
alkalies  or  acids,  act  on  starch  like  diastase,  and  coagulate  the 
casein  of  milk.  The  products  of  digestion  are  the  same  as  with 
pepsin,  although  the  two  ferments  are  not  identical.     In  1890, 
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n.  Masai  separated  from  fig  sap  a  digestive  ferment  which  he 
Hamed  ''cradina/'  trom  krade  i^po^^),  the  name  given  by  the 
Greeks  to  the  part  of  the  fig  with  which  they  associated  the 
digestive  property.  It  contains  nitrogen^  and  differs  from 
pepsin  in  maintaining  its  digestive  power  in  an  alkaline  liquor^ 
and  from  papain  or  papayotin  in  being  insoluble  in  water, 
not  precipitated  from  solution  by  alcohol  or  lead  acetate^  and 
in  its  activity  not  being  diminished  in  the  presence  of  hydro- 
chloric acid. 

The  following  species  of  Ficus  are  also  considered  to  have 
medicinal  properties : — 

Ficus  Rumphii,  B I.  King  Fic.bi,  e.  673,  84t;  Wight 
/(?.,  t  640, — Pdkar  {Sind,),  Gai-asvat  {Beng4),  Pair,  Ashta 
(Mar.),  a  native  of  the  hill  slopes  of  North- Western  and  Oentral 
India,  is  a  tree  having  much  the  appearance  of  the  Pipal  ; 
leaves  on  very  long  petioles  (6  to  8  in.),  broad-cordate^  with  a 
short  and  sudden  acumination,  rather  membranaceous  with 
waved  margins,  fiinely  reticulated  beneath,  perfectly  smooth ; 
fruit  paired,  sessile,  round,  smooth,  black,  of  the  size  and 
appearance  of  a  black  cherry.  The  juice  is  used  in  the  Concan 
to  kill  worms,  and  is  given  internally  with  turmeric,  pepper 
and  gh(,  in  pills,  the  sise  of  a  pea,  for  the  relief  of  asthma ;  it 
causes  vomiting.  The  juice  is  a]80  burned  in  a  closed  vessel 
with  the  .flowers  of  Mudar,  and  four  gun  j  as'  weight  of  the 
ashes  mixed  with  honey  is  given  for  the  same  purpose. 

Ficus  retusa,  Linn,  King  Fie.  50,  t.  61,  62,  84p;  Wight 
le.y  t,  642, — Kamrup  (Hind.^  Beng.),  Yerra-juvi  (TeL),  Pilaka 
{Can.),  Jili  {Tarn.),  Nandruk  (Mar.),  a  native  of  the  base  of  the 
Eastern  Himalaya  and  of  the  Deccan  Peninsula,  is  used  medi* 
cinally  in  rheumatism,  the  leaves  and  bark  being  pounded  and 
applied  as  a  poultice.  In  the  Concan  the  following  prescription 
is  in  use  for  flatulent  colic : — ^Take  of  Nandruk  leaf -juice,  Tulsi 
leaf -juice,  and  gh(,  equal  parts;  boil  until  all  the  water  has 
evaporated  ;  do  this  again  21  times  with  fresh  quantities  of  the 
juice  of  the  two  plants  ;  the  residuum  may  then  be  applied  to 
the  belly,  and  fomentation  with  a  hot  brick  be  practised. 
III. -44 
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Kheede  notices  a  similar  use  of  the  plant.  {HorU  Mai.,  iii., 
t.  j55.)  The  juice  of  the  bark  has  a  reputation  in  liver  disease; 
dose,  1  tola  in  milk. 

Ficus  asperrinia»  Boxb.  Weight  Ic,^  t,  633, — Kal-umar 
{Hind\  Kara-karbuda  (TeL)^  Khargas  (Can.),  Kharvat,  Eharoti 
(Afar.),  a  native  of  Central  India  and  the  Deccan  Peninsula, 
remarkable  for  the  roughness  of  its  leaves,  which  are  used  as 
sand  paper  by  the  natives,  and  have  been  given  the  name  of 
Folhas  da  raspa  by  the  Portuguese,  is  a  small  tree  with  ovate, 
alternate,  very  rough  leaves  of  a  pale  green  colour,  at  the  apex 
of  the  petiole  and  in  the  axils  of  the  leaf -veins  there  are  small 
shining  green  glands  as  in  F.  hisjnda,  except  that  the  glands 
are  more  completely  in  the  axils,  and  appear  closed,  whereas  in 
.the  latter  plant  they  have  a  distinct  stoma.  The  leaves  owe 
their  roughness  to  the  presence  of  calcareous  hairs.  Both  the 
juice  of  the  plant  and  the  bark  are  well-known  remedies  for 
glandular  enlargements  of  the  abdomen,  such  as  liver  and 
spleen.  Rheede  says  that  the  root  taken  in  the  morning  with 
palm  vinegar  ^'viscerum  ardorem  compescit."  The  bark  is 
brown,  scabrous  and  brittle,  and  has  a  bitter  and  astringent 
taste. 

Chemical  composition. — The  bark  contains  a  crystalline 
principle  soluble  in  alcohol,  which  is  precipitated  by  alkaloidal 
reagents,  and  is  not  coloured  by  the  stronger  acids.  It  also 
contains  an  organic  acid  precipitated  by  gelatine,  and  darkened 
in  colour  by  ferric  chloride.  The  ash  of  the  air-dried  bark 
afforded  18*4  per  cent,  of  white  calcareous  ash* 

Ficus  hispidai  Linn.  Wight  Ic,  tt.  638,  641,  the 
F.  cUemonumoi  Eoenig,  is  the  Kakodumbara  or  Kakodumbarika, 
**  crows*  fig,"  of  Sanskrit  writers,  and  is  stated  in  MadanpaVn 
Nighanta  to  have  the  same  properties  as  F.  glomerata.  It  is  the 
K^t'gular  of  Hindustan,  the  Kako-dumar  of  Bengal,  the  Bokhera 
or  Dhed-umbar  of  Bombay,  and  the  Pe-attis  of  Madras. 
Rheede  says  that  the  fruit  boiled  in  goat's  milk  is  used  in 
hepatic  obstruction ;  it  has  been  brought  to  notice  by  Mr.  M. 
Sheriff  on  account  of  its  emetic  properties.    The  shrub  has 
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opposite,  cuneate,  oblong  leaves,  which  are  scabrous  aboTe  and 
downy  beneath.  The  fruit  is  like  a  small  fig  and  veiy 
downy ;  it  usually  grows  from  the  stem  near  or  beneath  the 
ground ;  an  interesting  description  of  it  by  Dr.  G,  King  forms 
one  of  the  series  of  Scientific  Memoirs  by  Medical  Officers  of  the 
Army  of  Indiaj  published  at  the  Government  Printing  Press, 
Calcutta.  In  Bombay  and  the  Concan  the  powdered  fruit 
heated  with  a  little  water  is  made  into  a  lep,  or  poultice, 
which  is  applied  to  buboes,  which  it  either  disperses  or  brings 
rapidly  to  maturity.  The  fruit  is  also  given  to  milch-cattle  to 
dry  up  their  milk. 

The  emetic  properties  of  the  plant  are  due  to  the  presence  of 
saponin. 

Chemical  composition. — The  bark  contained  2'1  per  cent,  of 
tannin,  and  some  wax  and  caoutchouc-like  substance.  No 
alkaloid  was  discovered,  but  a  glucosidal  principle,  having  the 
properties  of  saponin,  was  separated  from  a  decoction  by 
bacrium  hydrate.  The  air-dried  bark  yielded  13*6  per  cent,  of 
mineral  matter  on  incineration. 

Ficus  gibbosa,  Bl.  King  Fie.  4,  ^.  2  ;  Wight  Ic,  t.  660, 
is  a  native  of  the  bases  of  the  hill  ranges  throughout  India. 
It  is  a  climbing  shrub,  and  often  a  tree  with  a  stem  as  thick 
as  a  man's  arm ;  leaves  alternate,  very  shortly  petioled,  some- 
what ovate,  suddenly  acuminated,  very  unequally  sided,  cuneate 
toward  the  base  ;  lateral  nerves  3  to  4  on  each  side,  prominent, 
spreading,  imiting  in  arches,  pale  green,  rough,  length  3  to  4 
inches,  sometimes  a  little  toothed  on  the  margin ;  fruit  small. 
The  Flora  of  British  India  describes  four  varieties  of  this  plant. 
In  Western  India  the  root-bark  is  considered  to  be  stomachic 
and  gently  aperient.  The  Marathi  name  Ib  Dantira,  theTeluga 
names  Konda-juvi  and  Tella-barinka. 

Chemical  composition. — The  bark  contains  4*3  per  cent,  of 
tannin;  besides  some  colouring  matter»  a  snxall  quantity  of  an. 
alkaloidal  principle  was  sepan^fced  from  the  tinoturet  having  no 
very  characteristio  reactions  with  the  strong  acids.  The  adi  olr 
the  air-dried  bark  was  16  per  cent. 
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ANTIARIS  TOXICARIA,  Lesch. 

Tig.—Bot.  Mag.  %,,  t.  17;  Wight  Ic,  t.  1968;  Bedd.  FL 
Syk.i  1 307.  The  Upas  tree  (Eng.),  Antiar  v^n^neux  (Fr.). 

Hab. — The  Deccan  Peninsula^  Ceylon.     The  nuts. 

Vernacular. — Ch&ndul,  Chandakuda,  Sapsundf  (ifar.), 
Nettavil-maram  (Taw.),  Jajhugri  (Caw.),  Araya-angeli  (Mal\^ 

History,  Uses,  &C. — ''Most  exaggerated  statements 
respecting  this  plant  were  circulated  by  a  Dutch  Surgeon  about 
the  close  of  the  last  century.  The  tree  was  described  as  grow- 
ing in  a  desert  tract,  with  no  other  plant  near  it  for  the  distance 
of  10  or  12  miles.  Criminals  condemned  to  die  were  offered 
the  chance  of  life  if  they  would  go  to  the  Upas  tree  and  collect 
some  of  the  poison.  They  were  f  umi&htxl  with  proper  directions, 
and  armed  with  due  precaution,  but  not  more  than  two  out  of 
every  twenty  e^er  returned.  The  Dutch  Surgeon  Foersch  states 
that  he  had  derived  his  information  from  some  of  those  who 
had  been  lucky  enough  to  escape,  albeit  the  ground  around  was 
strewn  with  the  bones  of  their  predecessors ;  and  such  was  the 
virulence  of  the  poison,  that  ^'  there  are  no  fish  in  the  waters, 
nor  has  any  rat,  mouse,  or  any  other  vermin  been  seen  there  ; 
and  when  any  birds  fly  so  near  this  tree  that  the  effluvia  reaches 
them,  they  fall  a  sacrifice  to  the  effects  of  the  poison.  Out  of 
a  population  of  1,600  persons,  who  were  compelled,  on  account 
of  civil  dissensions,  to  reside  within  12  or  14  miles  of  the  tree, 
not  more  than  300  remained  in  less  than  two  months.  Foersch 
states  that  he  conversed  with  some  of  the  survivors,  and  pro- 
ceeds to  give  an  accoimt  of  some  experiments  that  he  witnessed 
with  the  gum  of  this  tree,  these  experiments  consisting  prin- 
eipally  in  the  execution  of  several  women,  by  direction  of  the  Em- 
peror I  Now,  as  specimens  of  this  tree  are  cultivated  in  botanic 
gardens^  it  cannot  have  such  virulent  properties  as  it  was  stated 
to  have ;  moreover,  it  is  now  known  to  grow  in  woods  with  other 
trees,  and  birds  and  lizards  have  been  observed  on  its  branches. 
It  occasionally  grows  in  certain  low  valleys  in  Java,  rendered 
unwholesome  by  an  escape  of  carbonic  ncid  gaa  from  crevioee.in 
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the  ground,  and  which  is  given  off  in  such  abundance  as  to  be 
fatal  to  animals  that  approach  too  closely.  These  pestiferous 
Talleys  are  connected  with  the  numerous  volcanoes  in  the 
island.  The  craters  of  some  of  these  emit,  according  to 
Reinwardt,  sulphureous  vapours  in  such  abundance  as  to  cause 
the  death  of  great  numbers  of  tigers,  birds  and  insects ;  while  the 
rivers  and  lakes  are  in  some  cases  so  charged  with  sulphuric 
acid,  that  no  fish  can  live  in  them."     (Treamry  of  Botany.) 

In  Travancore  A.  toxicaria  is  known  as  the  sacking  tree,  and  is 
not  regarded  by  the  natives  as  poisonous ;  the  same  is  the  case  in 
Goorg,  where  sacks  and  even  garments  are  sometimes  made  from 
the  inner  bark.  In  the  Concan  and  in  Canara  the  bitter  seeds 
are  used  as  a  febrifuge,  and  as  a  remedy  in  dysentery,  one-third 
to  one-half  of  a  seed  being  given  three  times  a  day. 

The  use  in  the  Malayan  region  of  a  vegetable  poison  to  tip 
the  bamboo  arrows  which  are  discharged  from  a  blowpipe,  is  too 
well  known  to  need  description.  To  this  the  name  Upas  is 
given  in  Java,  and  Ipoh  by  the  Malays  elsewhere.  Both  words 
have  the  same  meaning,  and,  according  to  Blume,  signify 
poison.  There  is  no  doubt  that  this  poison  is  the  produce  of 
A.  toxicaria.  In  1878,  Regnault  experimented  wi^  a  poison 
used  by  the  savages  of  Tonkin  to  poison  their  arrows,  and  in  a 
conmiunication  to  the  dociet^  de  biologic  he  showed  that  this 
substance  was  a  powerful  heart  poison.  Baillon  identified  the 
leaves  from  which  the  poison  was  prepared  as  those  of 
A.  toxicaria.  In  1881,  Sir  Cecil  Smith,  then  Colonial  Secretary 
to  the  Straits  Settlements,  forwarded  to  Kew  a  bottle  of  Ipoh 
poison  as  well  as  f oUage  specimens  of  the  tree  from  which  it 
was  obtained.  These  were  collected  by  Sir  Hugh  Low,  tiien 
British  Resident  in  Perak,  at  the  Plus  River.  The  poison  was 
subjected  to  a  careful  examination  by  Dr.  Sidney  Ringer,  who 
reported  that  it  was  perfectly  inert.  The  plant  seemed  identical 
with  that  collected  by  Ghiffith,  and  both  were  identified  at  £ew 
with  the  Javanese  A.  toxicaria.  In  1888,  Chauvet  (These 
Bordeaiix)  examined  the  arrow  poison  of  Indo-China,  and  came 
io  the  same  oonclusions  concerning  its  poisonous  propertieB  as 
were  arrived  at  by  Regnault  in  1878.     In  1889,  the  Straits 
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Government  sent  to  Kew  further  specimens  of  Ipoh  poison, 
whicli  were  again  examined  by  Dr.  Ringer'  with  entirely 
negative  results.  Botanists  were  not,  however,  unprepared  for 
this  result.  The  Dutch  botanist,  Blume,  in  his  fine  work 
'  Bumphia/  has  given  an  elaborate  account  of  the  Javanese  Upas 
and  of  the  tree  which  yields  it  (pp.  46 — 59,  tt.  22,  23),  but  he 
points  out  that  Rumphius,  our  earliest  authority  on  Malayan 
botany,  distinguished  two  kinds  of  Upas  trees,  which  he  termed 
Arbor  toxicaria/efnina  and  mas  respectively.  Rumphius's/i?mina 
was  destitute  of  any  poisonous  qualities^  and  Blume  has 
described  it  as  a  distinct  species  imder  the  name  of  A,  innoxia 
(Rumphia,  pp.  171 — 173,  t.  54).  He  received  specimens  from 
the  island  of  Timor,  where  Spanoghe*  found  that  the  sap  was 
destitute  of  any  poisonous  effect  on  animals ;  he  also  gives 
Celebes  as  a  locality  for  the  innocuous  plant.  Other  botanists 
have  not,  however,  found  themselves  able  to  attach  much  weight 
to  the  distinctive  characters  pointed  out  by  Blume,  and  there 
can  be  no  doubt  that  what  weighed  principally  in  his  mind  was 
the  remarkable  difference  in  the  properties  of  the  two  forms. 
Species  are,  however^  made  by  botanists  on  structural  (morpholo- 
gical) differences  and  not  on  physiological.  In  the  same 
species  of  Cinchona  it  is  now  known  that  there  are  the  widest 
differences  in  the  amount  and  even  nature  of  the  alkaloids 
which  can  be  extracted  from  the  bark.  An  equally  striking, 
and  even  better  known  instance  of  differences  in  properties, 
unaccompanied  by  any  difference  in  external  characters,  is 
afforded  by  two  well-known  British  umbelliferous  plants, 
(Enanthe  crocata  and  Cicuta  virosa,  which  Sir  R.  Ghristison 
found  to  be  innocuous  when  grown  near  Edinburgh. 

Brandis  in  his  'Fbresi Flora*  has  identified  with  A,  inruma  the 
A,  saccidora  of  South-west  India.  According  to  Beddome,  this  is 
*  *  the  largest  tree  of  the  v ergreen  forests  of  the  Western  Ghauts, 
and  the  hills  bet weem  taem  and  the  Coast. ' '  Sacks  are  made  of  the 
thick  woolly  fibrous  inner  bark.    The  method  is  thus  described 

*  Spanoghe's  account  of  the  innocuoui  Upai  of  Timor  it  printed,  to- 
gether with  that  of  LeschenauK  on  the  virulent  kind,  in  Hooke r't  Cosipanion 
/o  tht  Botanical  Maganne,  Vol.  L,  pp.  308—317- 
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by  Graham': — '*A  branch  is  cut  corresponding  to  the  length  and 
diameter  of  the  sack  wanted,  soaked  a  little,  and  then  beaten 
with  clubs  till  the  fibre  separates  from  the  wood.  This  done,  the 
sack  formed  of  the  bark  is  turned  inside  out,  and  pulled  down, 
until  the  wood  is  sawed  off,  with  the  exception  of  a  small  piece 
left  to  form  the  bottom  of  the  sack,  which  is  carefully  left  un- 
touched." 

Brandis  remarks  (/.  c,  p.  427)  : — ''Another  species  of  the 
same  genus  (My ah  seik,  Burm.)  is  found  in  the  dense  evergreen 
forests  of  the  Thoungyeen  Valley.  In  Tenasserim  the  juice  is 
used  by  the  Xarens  to  poison  arrows,  but  the  poison  does  not  seem 
(^ual  in  its  effects  to  that  of  the  famous  TJp«w  tree  of  the  Indian 
Archipelago."  Mason  refers  the  Pegu  Upas  to  A.  ovali/olia, 
a  very  large  timber  tree  scattered  in  the  forests  from  Mergui  to 
Toungoo.  The  milky  juice  is  intensely  bitter,  and  when 
swallowed  produces  sore-throat.  Arrows  that  have  been  smeared 
with  it  and  hung  exposed  to  the  air,  lose  their  power  to  pro- 
duce death,  and  there  is  said  to  be  a  difference  in  the  virulence 
of  the  poison  at  different  times  of  the  year.  Nothing  more 
seems  to  be  known  of  the  tree  which  yields  the  Karen  arrow 
poison,  but  it  is  very  probably  referable  to  A.  UmcaHa,  and 
Gamble  {Manual  of  Indian  Timbers y  p.  332)  refers  the  Burmese 
name  My  ah  seik  to  that  species.  (Archives  de  Physioiogie,  2, 1891 ; 
Keiv  Bulletin,  50,1891.) 

In  1891,  MM.  E.  Boinet  and  E.  Hedon  examined  the  arrow 
poison  used  by  the  Muongs  of  Tonkin.  They  found  the  quan- 
tity of  the  poison  on  each  bamboo  arrow  to  be  about  half  a  gram 
of  a  brownish  substance  soluble  in  water.  Three  drops  of  a 
solution  of  0*50  gram  of  the  poison  in  10  grams  of  water  placed 
upon  a  frog's  heart  arrested  the  pulsations  in  seven  minutes, 
and  a  subcutaneous  injection  of  one  centigram  of  the  poison 
proved  fatal  to  a  guinea  pig.  From  twenty  experiments,  it 
was  found  that  one  centigram  per  kilo  body-weight  was  rapidly 
fatal  to  the  animals-  experimented  upon. 

The  authors  arrive  at  the  following  conclusions  :— 

\9t, — That  the  poison  has  no  appreciable  effect  upon  the 
nervo*muscular  or  central  nervous  system. 
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2nd. — The  breathing  is  accelerated  for  a  few  minutes  after 
the   injection  of  the   poison,  but  afterwards  the 
number  of  respirations  gradually  decreases  until 
death  takes  place. 
^rd. — The  final  effect  of  the  poison  is  to  stop  the  heart  in 
systole. 
tn  the  poisoned  frogs  the  yentricle  was  contracted,  empty, 
hard  and  white.     In  the  mammal  the  left  ventricle  was  smcJler 
and  harder  than  usual,  the  right  ventricle  less  contracted  and 
full  of  dark  blood.     Before  final  stoppage  the  heart  symptoms 
may  be  divided  into  several  stages.     In  mammals,  at  a  certain 
period  after  the  injection   of  the  poison,  a  sudden  want   of 
rythm  was  observed,  the  heart  beating  very  irregularly.  After- 
wards the  pulsations  became  more    and  more    feeble,  with 
occasional  stronger  contractions,  and  finally  periods  of  great 
depression  alternating  with  periods  of   stronger  pulsation  were 
observed.     In  all  cases  a  few  auricular  pulsations  occurred  after 
stoppage  of  the  ventricles.     It  was  remarked  also  that  pulsation 
coidd  be  re-induced  by  mechanical  or  electrical  stimulation  of 
the  heart  muscle. 

In  the  frog  the  first  effect  of  the  poison  on  the  heart  is  a 
very  marked  doubling  of  the  pulsations.  Whereas  in  the 
normal  condition  the  auricular  contraction  immediately  precedes 
the  ventricular,  and  is  shown  on  the  pulse  tracing  by  a  slight 
hitch  in  the  curve  of  the  total  pulsation ;  in  the  poisoned  animal 
the  two  pulsations  are  separated  by  a  marked  interval,  and  finally 
the  auricular  curve  becomes  so  marked  as  to  equal  or  even 
exceed  in  size  the  gradually  decreasing  ventricular  curve. 

In  the  second  stage  the  ventricle  only  contracts  once  to 
several  auricular  contractions,  that  is,  it  only  contracts'  when 
it  has  become  sufficiently  distended  with  blood  to  excite  con- 
tractions. 

In  the  last  stage  the  strength  of  the  auricular  contractions 
gradually  decreases,  the  ventricle  remaining  immovable, 
empty,  and  contracted.  The  authors  conclude  that  the  poison 
•acts  upon  the  intracardiac  ganglia  and  not  upon  the  central 
nervous  system. 
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The  poison,  we  are  informed,  is  prepared  by  the  natives  of 
Tonquin  from  the  leaves  of  A,  (oxicaria,  and  experiments  made 
by  the  authors  with  the  leaves  of  that  plant  prove  clearly  that 
they  are  the  only  active  ingredient  in  the  arrow  poison. 
(Archives  de  Pkys.,  1891,  p.  373.) 

A  still  more  recent  investigation  of  the  Ipoh  poison  by 
Mr.  L.  Wray,  the  Curator  and  State  Geologist  of  Perak^  has  been 
published  in  the  Perak  Gazette.  He  says : — The  Samangs  get  the 
sap  from  the  tree  by  scoring  the  bark.  The  sap  is  heated  on  a 
spatula  till  evaporated,  leaving.a  dark  gummy  substance  in  which 
the  arrows  are  dipped ;  3^  ounces  of  sap  will  do  for  poisoning  100 
arrow  points.  The  sap  was  bitter  and  biting  in  taste  and 
decidedly  acid  to  test  paper  ;  when  exposed  to  the  air  it  darkens 
to  a  brown  colour,  and  yields  when  dried  29  per  cent,  pf 
Ipoh.  If  this  substance  is  placed  on  a  glass  slide  and  examined 
under  a  microscope  it  is  seen  to  contain  numerous  crystals  of 
antiarin.  Some  fruiting  specimens  of  the  Ipoh  were  sent  to 
Eew  in  1883,  and  were  pronounced  to  be  identical  with  the 
Javan  specimens  of  A.  toxicaria.  With  reference  to  the  two 
kinds  of  Upas  distinguished  by  Blume  as  Arbor  toxicarxa  fenUna 
et  mas^  the  latter  word  in  Malay  means  "  gold" ;  it  is  so  called 
from  the  golden  colour  of  the  inner  bark.  In  the  innocuous 
variety,  so  say  the  Samangs,  the  inner  bark  is  blockish  coloured^ 
and  BO  they  distinguish  the  poisonous  from  the  non-poiiionous 
trees.  They  have  never  mixed  arsenic  with  the  sap.  On^ 
fluid  ounce  of  Ipoh  sap  was  found  to  yield  10*85  grains  of 
antiarin  or  2*482  per  cent  The  dried  Ipoh  poison,  of  which 
the  sap  contains  29  per  cent.,  therefore  has  8*56  per  cent,  of 
antiarin  in  it.  0*086  of  a  grain  of  the  dried  poison  is  enough 
to  kill  an  animal  weighing  20  lbs.,  when  introduced  into  the 
circulation.  Fowls  and  pheasants  are  proof  against  the  poison, 
but  a  eat  struck  with  a  poisoned  dart  died  within  19  minutes. 
Mr.  Wray's  Report  has  since  been  published  in  the  Kew 
Bulletin  for  October  and  November  1891. 

Description. — The  nuts  are  sub-globular,  the  size  of  a 

marble,  of  a  light*brown  colour,  and  have  a  slightly  prominent 

umbilicus ;  they  are  enclosed  in  a  sweet  greenish-yellow  pulp, 

III 
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forming  a  small  one-seeded  fig  with  a  rich  purple  bloom. 
The  shell  is  thin  and  fragile,  the  kernel,  loose  inside  the  shell, 
is  of  the  size  of  a  large  pea,  brown,  sub-globular,  rugose, 
especially  upon  the  flatter  side ;  substance  hard  and  very  bitter. 

Chemical  campoftition. — When  the  sap  of  the  tree  is  exhausted 
with  boiling  alcohol,  a  mixture  of  vegetable  albumin,  gum  and 
wax  remains  undissolved,  while  a  solution  is  formed,  which 
throws  down,  on  cooling,  wax,  antiar-resin,  and  albumin.  On 
removing  the  sediment  and  evaporating,  more  resin  and  wax 
are  deposited,  and  the  solution  dries  up  at  last  to  an  extract,  from 
a  solution  of  which  in  boiling  water  Antiarin,  C'*H^^0*+2H*0, 
amounting  to  3*5  per  cent,  of  the  dried  sap,  crystallises.  The 
crystals  are  purified  by  washing  and  recrystallisation.  Antiarin 
forms  splendid  silvery  laminee  resembling  malate  of  lime. 

The  flakes  which  separate  from  the  alcohol  after  boiling  it 
with  the  sap  of  A.  toxicaria,  consist  of  Antiar-resin,  C'^H^*0^, 
which  may  be  obtained  white  by  re-solution  in  boiling  alcohol ; 
when  dry  it  has  a  glassy  fracture,  but  becomes  pasty  if  warmed. 
It  is  not  poisonous,  whilst  antiarin  causes  death  if  introduced 
into  the  circulation  in  minute  portions.  {Mulder  in  Gmelin's 
Handbook,  Vol.  XVI.,  p.  217.) 

The  wax  deposited  on  cooling  from  an  extract  of  the  juice 
prepared  with  hot  alcohol,  and  purified  by  boiling  with  water, 
is  white  and  brittle,  softening  at  30°,  and  melting  at  35®,  sp. 
gr.  1'016  at  20®.  It  is  decomposed  by  nitric  acid,  blackened  by 
sulphuric  acid,  and  not  affected  by  hydrochloric  acid  or  potash- 
ley.  It  is  soluble  in  alcohol  and  ether,  especially  on  boiling. 
Average  composition  77*29  per  cent.  Carbon,  11  '71  H,  and  11  O. 
(Ibid.,  Vol.  XVIII.,  p.  158.) 

The  seeds  of  the  Indian  plant,  collected  in  Savant  Vadi, 
contain  a  crystalline  principle^  very  bitter  and  poisonous, 
resembling,  if  not  identical  with,  antiarin.  It  is  soluble  in 
water/  alcohol,  and  very  slightly  in  ether.  It  gives  a  reddish- 
brown  colour  with  sulphuric  acid,  and  a  yellowish  or  orange 
colour  with  nitric  acid.  On  allowing  the  dried  extract  to  stand, 
it  does  not  readily  crystallize  out,  but  if  the  alcoholic  extract 
is   dissolved   in   water,   in   which  it  is  quite  soluble  (showing 
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absence  of  resinous  matter),  and  the  solution  agitated  with 
crude  ether,  crystals  can  be  obtained  from  the  decanted  ethereal 
layer.  The  solution  also  reduced  Fehling's  solution.  About 
2  per  cent,  of  fat,  11*33  of  water,  and  3*46  of  ash  were  sepa- 
rated from  the  air-dried  seeds. 

The  juice  of  ArtOCarpUS  integrifolia,  Linn,^  the  well- 
known  Jack  tree,  in  Sanskrit  Panasa,  heated  over  the  fire^  is  a 
popular  cement  for  joining  broken  China  and  stoneware. 
The  deposit  from  the  milky  juice  is  insoluble  in  water,  partly 
soluble  in  alcohol,  and  entirely  so  in  benzol.  It  is  a  variety 
of  caoutchouc,  and  in  the  natural  state  can  be  used  as  a 
birdlime,  or  as  a  cement  for  broken  articles  ;  after  being 
washed  in  boiling  water  it  becomes  harder,  and  may  be  used 
for  all  the  ordinary  purposes  of  India-rubber.  The  yellow  dye 
which  is  obtained  from  the  wood  is  of  a  resinous  nature,  and 
may  be  extracted  by  boiling  water  or  alcohol.  The  juice  of 
A,  Lakoocha,  Boxb,,  or  one  or  two  of  the  seeds,  is  a  popular 
purge  in  Bengal ;  the  tree  is  the  Dahu  of  Sanskrit  writers. 
Rheede  states  that  the  dry  leaves  and  juice  of  A.  hlrsuta, 
Lamk.y  together  with  zedoary  and  camphor,  are  applied  to  buboes 
and  swelled  testicles.  The  dried  juice  breaks  with  a  resinous 
fracture,  is  only  partly  soluble  in  alcohol,  wholly  soluble  in 
benzol  and  petroleum  ether.  The  tree  yields  the  Anjelly  wood 
of  South  India,  and  is  called  Ayani  in  Malabar,  where  it  is  very 
abundant. 


MYRICACEiE. 
MYRICA  NAGI,  Thunh. 

Fig.— Bo^.  Mag.,  t.  hlVl ;  Wight  /c,  U  764,  766. 

Hab. — Subtropical  Himalaya.     The  bark. 

FiPmoott^.— Eaiphal,  Edtphal  {Hind.,  Ouz.,  Bef^.),  Eaya 
phala    {Mar.),    Marudam-pattai    {Tarn.),    Eaidaryamu  {Tel.)^ 
Harutam-toli  {MaL),  Eirishivani  {Can.). 
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History,  Uses,  &C. — The  bark  of  this  tree  is  its  most 
valuable  product^  and  is  largely  exported  to  the  plains.  It  is 
called  in  Sanskrit  Eatphala^  and  bears  among  other  synonyms 
those  of  Eumuda^  Eumbhi-pjki^  Sripamika,  Somayalka,  and 
Mahakumbhi.  According  to  the  Nighantas,  it  is  useful  iB 
diseases  caused  by  deranged  phlegm,  such  as  fever^  asihma^ 
gonorrhcea,  piles,  cough,  and  other  affections  of  the  throat.  It 
is  an  ingredient  in  numerous  formulae  for  these  diseases,  such 
as  the  Katphaladi  chuma,  for  which  Sarangadhara  gives  the 
following  prescription : — Take  of  the  bark  of  Jf .  Nctgi^  tubers 
of  Cypei*m  rotundus  (Mustaka),  root  of  Picrorhiza  Kurrooa 
(Eatuki,),  Curcuma  Zedoaria  (Sati),  galls  of  Piafacia  miegerrima 
(Earkata-sringi),  and  root  of  Sauasurea  Lappa  (Eushta),  equal 
parts;  powder  and  mix.  This  powder  is  given  in  doses  of 
about  a  drachm  with  the  addition  of  ginger  juice  and  honey  in 
affections  of  the  throaty  cough  and  asthma.  The  powdered 
bark  is  used  as  a  snuff  in  catarrh,  and  mixed  with  ginger  as 
an  external  stimulant  application  in  cholera,  &c. 

Under  the  names  of  Dar-shishadn,  Eandul,  and  Ud-el-bark, 
Mahometan  writers  state  that  the  bark  is  resolvent,  astringent, 
carminative^  and  tonic ;  that  it  cures  catarrh  and  headaches ; 
with  cinnamon  they  prescribe  it  for  chronic  cough,  fever,  piles, 
&c.  Compounded  with  vinegar  it  strengthens  the  gums  and 
cures  toothache ;  an  oil  prepared  from  it  is  dropped  into  the 
ears  in  earache.  A  decoction  is  a  valuable  remedy  in  asthma, 
diarrhoea  and  diuresis;  powdered  or  in  the  form  of  lotion  the  bark 
is  applied  to  putrid  sores ;  pessaries  made  of  it  promote  uterine 
action.  The  usual  dose  for  internal  administration  is  about  60 
grains.  Duhn-el-kand^l,  an  oil  prepared  from  the  flowers,  is 
said  to  have  much  the  same  properties  as  the  bark.  We  have 
never  met  with  it,  nor  does  it  appear  to  be  known  in  commerce. 

Description. — Bark  half  an  inch  thick,  externally 
scabrous,  pitted  from  the  separation  of  pieces  of  suber,  of  a 
mottled  rusty-brown  and  dirty  white  colour,  suber  warty; 
substance  of  bark  and  inner  surface  of  a  deep  dull  red  colour ; 
when  soaked  in  water  it  produces  a  deep  red  solution ;  taste 
strongly  astringent. 
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Microscopic  structure, — Within  the  saberous  layer  is  a 
remarkable  Btratuin  of  stony  cells ;  the  parenohyma  throughout 
is  loaded  with  red  colouring  matter,  and  permeated  by  large 
laticiferous  Tessels,  from  which  a  gummy  latex  exudes  when 
the  bark  is  soaked  in  water. 

Chemical  composition, — The  bark  of  M.  Nagi  contains  14  per 
cent,  of  tannin,  which  gives  a  purplish  colour  with  ferric  salts^ 
but  the  tincture  and  decoction  give  a  greenish  colour  owing 
to  the  presence  of  colouring  matter  in  the  bark.  The  ash  of 
the  air-dried  bark  amounts  to  7*1 7  per  cent. 

When  the  bark  is  exhausted  by  water  and  the  water  eva- 
porated, a  brittle  shining  extract  is  obtained  of  a  reddish*brown 
colour,  which  contains  60  per  cent,  of  tannin  with  some 
saccharine  matter  and  salts. 

Commerce. — The  bazaars  are  supplied  from  Northern  India ; 
about  50  tons  of  the  bark  are  collected  annually  in  the  Eumaon 
forests.  It  is  always  obtainable  in  native  drug  shops.  Value 
about  Bs.  2  per  maiund  of  41  pounds. 


CASUABINE^. 
CASUARINA  EQUISETIFOLIA,  Forsi. 

Pig. — Beddome,  Forester's  Man.,  t.  226.  Tinian  Pine 
(£ng.),  Filao  de  llnde  {Fr.). 

Hab. — East  side  of  the  Bay  of  Bengal.  Cultivated  else- 
where.   The  bark,  leaves,  and  seeds. 

Vernacular. — Sinyu  (Burm.),  Ohouk  (Tom.),  Sarva  {Tel), 
Kfarike  {Mf/sore),  Aru  [MaL),  Viliyati-saru  (Mar.). 

History,  Uses,  &C. — ^i^  ^i*^  i«  distributed  through 
Ghittagong,  Burma,  the  Malay  and  Pacific  Islands,  and 
Australia,  and  is  much  cultivated  on  the  coasts  of  India.    In 
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Awtfalk  it  it  caDad  the  Mroip  oak.  Dr.  Bcamett  {6mika'' 
mg$  0f  m  Niitmrntud  im  Amstrmha]  reamb :  -  "  Tliar 
eaoMS  tliMB  to  be  plantad  in  eemetenn 
les  gire  out  a  sonmfal  tigbing  aoond,  as  Ae 
orer  them,  wmring  at  the  amie  tune  their  gioomjhcarae 
like  frihunee.''  The  wood  from  its  red  ccioar  is  caDed  in  the 
edonies  Btef'WODd^  and  is  mneh  need  for  fne!,  and  aa  a 
timber  on  aenmnt  of  its  hardness.  The  bark  is  astringent, 
and  the  ashes  of  the  tree  yield  a  qnantity  of  alkalL  The 
bark  is  used  bj  the  Madras  fishermen  f5r  dyeing  their 
nets*  Bomphins  notices  the  nse  of  a  decoction  of  the  ba^ 
for  a  bath  in  Beri-beri,  and  of  a  decoction  of  the  leaTes  in 
colic.  The  pounded  seeds,  he  says,  are  used  as  a  plaster  in 
headache* 

According  to  Corre  and  Lejanne  {Mat.  Med,  et  Tar.  CoUm,), 
the  bark  contains  one-fifth  of  its  weight  of  tannin  and  one- 
twelfth  of  Oiuuariney  resin,  and  colooring  matter.  A  decoction, 
eiivBcif  tinctore  and  symp  are  nsed  by  the  French  in  Tahiti, 
Cochin*China,  and  the  Antilles  as  an  astringent.  We  haye 
observed  that  the  tree  yields  an  inferior  sort  of  gum,  not  likely 
to  be  of  much  yalue  on  account  of  its  deep  colour  and  insolubi- 
lity in  water. 

Description. — Bark  never  very  thick,  brittle,  breaking 
with  a  coarse  fibrous  fracture,  substance  very  hard^  fibrous, 
and  of  a  pink  colour ;  internal  surface  striated ;  external  surface 
covered  with  a  scabrous  grey  suber,  readily  separating  in 
flakes,  and  displaying  a  thin  brown  suberous  layer  closely 
adhering  to  the  liber;  taste  strongly  astringent;  odour  not 
peculiar. 

Chemical  composition. — ^The  bark  yielded  18*3  per  cent,  of 
tannic  acidi  giving  a  blue-black  precipitate  with  ferric  salts, 
and  a  bulky  procipitate  with  gelatine.  The  alcoholic  extract 
contained  no  alkaloidal  principle,  but  a  very  small  quantity  of  a 
crystalline  neutral  principle  was  shaken  out  of  the  watery 
solution  of  the  extract  by  ether ;  it  was  not  coloured  by  strong 
acids. 
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CUPULIFEB^. 
BETULA  UTILIS,  Don. 

Fig.— Itegel  Monogr,  68,  t.  6,/.  13-19;  t.  13,  /  7-14;  Jacq. 

Toy.  Bot.j  t.  158.    Himalayan  Birch  (Eng.)^  Bouleau  a  papier 
(Fr.). 

Hab. — Temperate  Himalaya,  Afghanistan. 

BETULA  ALNOIDES,  Ham. 

Fig. — Brand.    For.   FL,   t.   66;   Begel  Mofiogr.  61,  i,  6, 
/.  32-34;^.  13,/.  29. 

Hab* — Temperate  and  subtropical  Himalaya.    The  bark. 
Femaott^r.— Bhujpatar  {Ind.  Bazaars). 

History,  Uses,  &C. — These  trees  require  a  brief  notice, 
as  the  bark,  in  Sanskrit  Bhurjapatra,  is  much  used  all  over  the 
country  for  writing  medicinal  charms  on,  and  is  to  be  found  in 
every  druggist's  shop.  This  bark  is  well-known  as  the  material 
upon  which  the  ancient  Sanskrit  manuscripts  of  Northern  India 
are  written.  Dr.  Biihler,  in  his  account  of  a  tour  in  Cashmere 
in  search  of  Sanskrit  manuscripts,  says: — '*  The  Bhurja  MSS. 
are  written  on  specially  prepared  thin  sheets  of  the  inner  bark 
of  the  Himalaycm  birch,  and  invariably  in  SArada  characters. 
The  lines  run  id  ways  parallel  to  the  narrow  side  of  the  leaf,  and 
the  MSS.  present,  therefore,  the  appearance  of  European  books 
not  of  Indian  MSS.,  which  owe  their  form  to  an  imitation  of  the 
Talapatraa.  The  Himalayas  seems  to  contain  an  inexhaustible 
supply  of  birch-bark,  which  in  Cashmere  and  other  hill  coun- 
tries is  used  both  instead  of  paper  by  the  shop-keepers  in  the 
bazaars,  and  for  lining  the  roofs  of  houses  in  order  to  make  them 
water-tight.  It  is  also  exported  to  India,  where  in  many  places 
it  is  likewise  used  for  wrapping  up  parcels,  and  plays  an  import- 
ant part  in  the  manufacture  of  the  flexible  pipe-stems  used  by 
buk&-smoker8.  To  give  an  idea  of  the  quantities  which  are 
brought  into  Srinagar,  I  may  mention  that  on  one  single  day 
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I  counted  fourteen  large  bargea  with  birch-bark  on  the  river,  and 
that  I  have  never  moved  about  without  seeing  some  boats  laden 
with  it.  None  of  the  boats  carried,  I  should  say,  less  than  three 
or  four  tons'  weight. 

**  The  use  of  birch-bark  for  literary  purposes  is  attested  by 
the  earliest  classical  Sanskrit  writers.  Ealid&sa  mentions  it  in 
his  dramas  and  epics ;  Susruta,  Yarah&mihira  (  eirca  500-550 
A.  D.)  know  it  likewise.  Akbar  introduced  the  manufacture  of 
paper,  and  thus  created  an  industry  for  which  Cashmere  is  now 
famous  in  India.  From  that  time  the  use  of  birch-bark  for  the 
purpose  of  writing  was  discontinued,  cmd  the  method  of  prepar- 
ing it  has  been  lost.  The  preparation  of  the  ink,  which  was 
used  for  BhArja  MSB.,  is  known.  It  was  made  by  converting 
almonds  into  charcoal  and  boiling  the  coal  thus  obtained  with 
gomAtra  (urina  bovis) ;  this  ink  is  not  affected  by  damp  or 
water."  {Jo^imal^  Bombay  Branch  Royal  Asiatic  Sodetyt 
Vol  XII.,  No.  XXXIV.  A.) 

QUERCUS  INFECTORIA,  Olivier. 

Fig,— BenW.  and  Trim.,  t.  249  ;  Olivier,  Voy.  dam  PEmp. 

0th.  a,  p.  64,  AtloH,  a.  14,  15;  Stefh.  8f  Church,  t.  162. 
Dyers'  oak  (Eng.),  Chfine  k  la  galle  (Fr.). 

Hab. — Asia  Minor,  Syria,  Turkey.    The  galls. 

Femactttor.— Majuphal,  M4phal  {Hind.,  Beng.),  Maiphala, 
Mija  (Mar,),  M&shik-Wy  (ram.),  Mashi-kdya  {Tel.),  Machi- 
kdyi  {Can.),  Mayaphal  {Ghiz.). 

Historyt  Uses,  &C. — The  Sanskrit  name  for  galls  is 
Mfiyin  or  M^yika,  and  signifies  *'  magic,"  the  gall-nut  being 
used  in  India  in  magic  rites. 

Qalls  were  well  known  to  the  Greeks  and  Bomans,  who  used 
them  medicinally  on  account  of  their  astringent  properties.* 
India  has  probably  been  supplied  with  them  from  an  early 
date,  via  the  Persian  Oulf ,  the  greater  portion  being  still 
shipped  at  Basra  on  board  Arab  vessels,  hence  the  names  Basra 

*  Oonipure  with  Diot.»  i.  127.    wcpi  KfiMuv,  «nd  Pliny,  16,  9,  and  24»  5. 
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and  Maka  galls.  The  medicinal  uses  to  wUch  galls  are  put  in 
India  hardly  differ  from  those  with  which  we  are  familiar. 
The  Hindus  divide  them  into  two  kinds,  black  and  white,  and 
generally  prescribe  both  kinds  together  in  the  same  prescrip- 
tion. Mahometan  writers  direct  the  dark-coloured  unper- 
forated  galls  to  be  selected  as  the  best. 

The  Arabs  call  them  u^  (ctfo\  and  say  that  the  tree,  which  is 
not  of  the  land  of  the  Arabs,  bears  one  year  galls  and  another 
Balldt  (acorns).  In  Persia  they  are  known  as  Mazu  or  M^z^n  ; 
the   author   of  the   Burhan  says   they  are   used   by   tanners, 

^y.  J^-  u'^-^***  ^J^  iJ^  ^^  ist^  (^  a^O  J 

In  modern  medicine  tannic  and  gallic  acids  obtained  from 
galls  are  generally  used  in  preference  to  the  raw  material. 

The  action  of  tannin  is  chiefly  local,  and  is  due  to  its  power 
of  coagulating  albumen ;  it  is  therefore  a  useful  application 
when  the  skin  has  been  deprived  of  its  epidermis  by  diseases 
such  as  intertrigo,  impetigo  and  eczema,  as  it  forms  with  the 
exudations  a  protective  coating,  and  at  the  same  time  contracts 
the  cells  of  the  skin. 

When  applied  to  a  mucous  membrane,  it  causes  dryness,  coag- 
ulation of  mucus,  and  destroys  to  a  great  extent  the  sensibility 
of  the  membrane ;  on  this  account  it  is  employed  in  stomatitis, 
sore-throat,  and  cough  due  to  irritation  at  the  back  of  the 
pharynx,  and  also  as  an  injection  iu  chronic  discharges  from 
the  genito-urinary  passages. 

When  taken  into  the  stomach  in  large  doses  it  causes  irri  • 
tation,  and  possibly  vomiting,  but  in  smaller  doses  it  is  often 
useful  in  hsematemesis  and  intestinal  haemorrhage  by  coagulating 
the  blood  and  thus  acting  as  a  styptic.  In  poisoning  by  the 
alkaloids  it  acts  as  a  chemical  antidote  by  forming  tannates 
which  are  but  sparingly  soluble  in  the  juices  of  the  alimentary 
canal;  it  is  also  used  as  an  antidote  in  poisoning  by  tartar 
emetic,  with  which  it  forms  an  insoluble  tannate.  When 
used  as  an  antidote  its  administration  should  be  followed  by  a 
purgative,  as  the  tannates  of  the  alkaloids  will  be  partially 
redinsolved,  if  allowed  to  remain  in  the  intestines. 

III.— 48 
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Dr.  R.  Stockman  has  conducted  a  series  of  careful  experi- 
ments with  gallic  and  tannic  acids,  with  the  object  of  determin- 
ing the  influences  which  the  vegetable  astringents  exert  upon 
the  blood-vessels  and  animal  tissues  after  absorption.     He  finds 
that  tannic  acid  on  its  entry  into  the  stomach  forms  alkaline 
tannates  and  tannates  of  albumin.     A  part  of  it,  and  sometimes 
the  whole,  is  converted  into  gallic  acid  in  the  stomach  and 
intestines,  and  it  is  difficult  to  find  a  trace  of  tannic  acid  in  the 
blood,  although  it  can  be  detected  in  the  urine.     Dr.  Stockman 
comes  to  the  conclusion  that  tannic  acid  enters  the  circulation  in 
combination  with  alkalies  and  albumin,  and  is  excreted  with 
such  rapidity  that  only  a  trace  of  its  presence  can  be  detected  in 
the  blood,  but  that  its  presence  in  the  genito-urinary  tracts  and 
in  greater  quantity  in  the  intestines  can  be  readily  shown.     It 
does  not  appear  to  be  excreted  by  the  mucous  lining  of  the  air 
passages.     It  was  found  that  the   urine  of  dogs,   rabbits,  and 
human  beings,  after  the  administration  of  tannic  acid,  contained 
gallic  acid  and  only  a  small  quantity  of  tannic  acid,  but  when 
tannate  of  soda  was  administered  the  urine  contained  a  large 
proportion  of  tannic  acid  and   but  little  gallic  acid.     These 
results  may  be  explained  in  the  following  manner : — When  free 
tannic   acid  is  brought   in  contact  with  the  contents  of  the 
stomach,  it  is  chiefly  converted  into  tannate  of  albumin,  only  a 
small  quantity  of  alkaline  tannate  being  formed.     The  tannate 
of  albumin  being  very  insoluble  is  retained  for  a  long  time  in 
the  intestines,  until  it  is  in  a  condition  to  be  converted  into 
gallic  acid,  in  which  form  it  is  at  length  absorbed ;  on  the  other 
hand,  the  alkaline  tannate  is  at  once  absorbed  and  passes  off  in 
the   urine.     Under  these  circumstances,  the  administration  of 
tannate  of  soda  naturally  gives  rise  to  the  presence  of  a  large 
proportion  of  tannic  acid  and  a  small  proportion  of  gallic  acid 
in  the  urine. 

Dr.  Stockman  did  not  find  pyrogallic  acid  in  the  urine,  but 
this  experience  is  in  opposition  to  that  of  other  experi- 
menters. 

When  gallic  acid  was  administered^  that  acid  only  was  found 
in  the  urine. 
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According  to  Dr.  Stockman,  tannic  acid  exerts  no  action  upon 
the  urinary  excretion,  and  gallic  acid  does  not  cause  contraction 
of  the  blood-vessels,  but  on  the  contrary  dilates  them  even 
after  contraction  has  been  induced  by  the  action  of  an  alkaline 
liquid.  The  neutral  gallate  of  soda,  in  which  form  gallic  acid 
circulates  in  the  blood,  was  found  to  have  no  action  upon  the 
vessels. 

Catechu-tannic  acid  and  Bhatania-tannic  acid  gave  the  same 
results;  tannic  acid  being  insoluble  in  a  solution  of  chloride  of 
sodium  could  not  be  experimented  with  in  this  manner.  Alka* 
line  tannates  and  tannates  of  albumin  did  not  affect  the  calibre 
of  the  vessels.  Fikentscher  has  stated  that  tannic  acid  adminis- 
tered hypodermically  to  frogs  stimulates  the  vaso-motar  centres 
and  increases  the  blood  pressure,  but  Dr.  Stockman  found  that 
gallate  and  tannate  of  soda  administered  in  this  way  to  rabbits  did 
not  affect  the  pressure.    Pyrogallic  acid  yielded  similar  results. 

As  regards  the  therapeutic  value  of  gallic  acid  as  a  local  appli- 
cation or  when  absorbed  into  the  blood,  Dr.  Stockman  considers 
that  it  has  no  special  astringent  action,  but  that  it  diminishes 
the  alkalinity  of  the  blood  and  increases  its  tendency  to 
coagulate :  as  a  local  application  it  is  useless.  Tannic  acid  preci- 
pitates albumin  and  forms  a  protective  layer  of  tannate,  which  is 
advantageous  in  certain  diseased  conditions  which  we  have 
already  noticed.  In  its  passage  through  the  kidneys  it  is  very 
doubtful  whether  it  exerts  any  therapeutic  action,  but  Ribbert 
considers  that  it  lessens  the  exudation  of  albumin  in  albumi- 
nuria. Tannic  acid  is  sometimes  injected  into  the  rectum  to 
destroy  thread  worms,  which  it  does  by  coagulating  the  albumin 
in  their  delicate  tissues. 

Description. —  Two  kinds  of  gall  are  found  upon  Oak 
trees,  hard  and  soft ;  the  former  are  the  galls  of  commerce,  and 
are  produced  by  a  Cynips  which  punctures  the  buds  of  the  tree 
and  deposits  its  egg  in  the  puncture ;  the  latter  result  from 
the  puncture  of  an  aphis. 

Gall-nuts  are  globular  or  pyriform  bodies,  studded  with 
numerous  tuberosities;  those  which  still  contain   the  insect  are 
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of  a  blackish  or  bluish-green  colour  and  heavy ;  those  from 
which  the  insect  has  escaped  are  of  much  lighter  colour,  gene- 
rally yellowish- white,  on  one  side  a  round  hole  may  be  perceiv- 
ed ;  they  are  also  lighter  in  weight  and  less  astringent.  When 
a  gall  is  cut  in  two  a  round  cavity  is  seen  in  its  centre,  which 
may  or  may  not  be  occupied  by  the  insect ;  in  the  latter  case  a 
passage  leads  from  the  cavity  to  the  exterior. 

Microscopic  structure. — ^The  contents  of  the  central  cavity, 
if  present,  are  seen  to  consist  of  a  starchy  parenchyme  destined 
to  supply  food  to  the  larva.  The  walls  of  the  ca\'ity  are  formed 
of  stone-cells.  The  bulk  of  the  gall  consists  of  cells  ariunged 
in  a  radiating  manner,  many  of  them  containing  colouring 
matter  and  tannin.  Towards  the  exterior  of  the  gall  the  cells 
contain  dark-coloured  chlorophyl;  on  the  very  surface  the 
cells  are  small  and  thick-walled  an<l  form  a  kind  of  rind. 

Chemical  cofnposttion, — The  principal  constituent  of  galls  is 
tannin  or  tannic  acid.  The  tannin  of  different  plants  possesses 
distinctive  characters ;  that  obtained  from  galls  is  known  as 
gallo-t^nnic  acid.  It  is  identical  with  the  tannin  of  Hhtss  con- 
aria,  Linn.  (Sumach). 

Galls  afford  from  60  to  70  per  cent,  of  tannin,  and  about 
2  per  cent,  each  of  gallic  and  ellagic  acids. 

Commerce. — Galls  are  imported  from  Basra  and  the  Persian 
Gulf  ports.  Value :  White,  Rs.  10  per  maund  of  37i  lbs. ; 
Blue,  Rs.  17.     Imports  about  1,400  cwts.  yearly. 

SALICINEiE. 
SALIX   CAPREA,  Linn. 

Fig. — Eng.   Boi.,  1488;  ReicM.  Fl.  Genn.,  i.  577.    Great 
ro\ind-leaved  Sallow,  Goats'  Sallow  {Eng.),  Marceau,  Marsault 

(Fr.). 

Hab. — Persia,  Europe.   Cultivated  in  N.-W.  India.     The 
bark,  leaves,  seeds,  and  flowers. 

Vernacular. — Bedmishk  (Indian  Bazars). 
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History,  Uses,  &C. — The  willow  tVea  was  well-known 
to  the  ancient  Greeks,  and  the  Greek  name  is  considered  to  be 
cognate  to  the  Sanskrit  Vitika,  the  old  German  Wida,  and  the 
old  English  With  or  Withy.  Herodotus  (i.,194)  mentions  it, 
and  Theophrastus  (H.  P.  iii,,  13)  mentions  two  kinds,  \(VKii 
and  /ticXatwi.  Dioscorides  (i.,121)  notices  its  astringent  pro- 
perties, and  the  various  medicinal  uses  to  which  the  bark, 
leaves,  seed  and  juice  were  put.  Pliny  (17,  20)  describes  the 
cultivation  of  the  willow,  and  (24,  9)  its  medicinal  properties. 
The  ancients  considered  it  to  be  very  cooling,  *'  Porro  impediunt 
et  remittunt  coitum  folia  salicis  trita  et  epota ";  it  was  also 
thought  to  occasion  sterility  in  women.  The  concrete  juice  of 
the  plant  mentioned  by  Greek  and  Latin  writers  is  considered 
by  F^e  to  have  been  a  kind  of  manna. 

IbnSina,  under  the  name  of  Khiliif,  follows  Dioscorides  closely 
in  his  description  of  the  medicinal  uses  of  the  willow,  but  he 
mentions  the  use  of  the  flowers  of  8,  Caprea  separately  under 
the  name  of  Behramaj,  a  corruption  of  the  Persian  Behrameh. 
The  Mahometan  physicians  all  mention  the  juice  or  gum  ( ^  ) 
of  the  plant,  and  Haji  Zein  states  that  it  exudes  from  the  leaves. 
It  is  probably  the  substance  described  by  M.  Raby  {Union 
Pharm.9  May,  1889),  under  the  name  of  Bidenguebine  or 
"willow  honey,"  said  to  be  derived  from  the  leaves  and 
young  branches  of  a  willow,  and  to  have  a  feebly  saccharine 
taste. 

In  Persia  S,  Caprea  is  known  as  Bid-i-Balkhi,  and  its  flowers 
as  Bidmishk  ;  willow  bark  is  still  a  popular  febrifuge  in  that 
country.  Aitchison  mentions  the  following  species  of  Salix  as 
occurring  wild  or  cultivated  in  Persia : — r/S.  pycnostachj/a, 
Anders.,  8.  acmophi/lla,  Boiss.,  jS.  baby  Ion  ica,  Linn.,  8,  Daviem, 
Boiss.,  8.  alba,  Linn.,  8.  songarica,  Anders.,  and  8^  Caprea, 
Linn. 

In  China  and  Persia  the  tree  is  considered  to  be  symbolic  of 
immortalitv.  8.  babylonka  is  planted  in  burial  grounds  in 
the  latter  country,  and  has  been  introduced  into  India  by  the 
Moghals  for  this  purpose ;  among  the  Romans  it  was  sacred  to 
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inTuff  FlivyDia*  For  aa  mtxnmnX  of  ihe  f«m  n«I  wmt  of 
w\:\o^  in  Miina,  the  racier  u  reierred  to  :ScUegeI's  fl 
^rnphui  ChtmrAfe^  or  lie  (fubematu'  JVjrtft.  dbi  Plcaio^ 


1T»^  p€T«nan  nettlers  in  India  bare  inlioJuceJ  llie 
{Mmi»hh)  and  the  di.'itilled  water  {mn-tUkkUif)  of  5.  C^roB, 
Wh  of  which  are  a^ied  bv  the  upper  classes  of  Mabomecuis 
an/|  Parv^^^  who  Cffunder  them  to  be  cephalic  and  cardiacal, 
and  rme  th^'m  an  domeiitic  remedies  in  abnost  ererr  khid  of 
aliffht  ailfn';nt. 

/lauf/han-i'^Adf  an  oil  prepared  by  boiling  two  parts  of  the 
diAijII'^l  wat^;r  with  one  of  seitamum  oil  ontil  the  water  has  all 
evflj>orat<j<l,  in  a  favorite  remedy  for  cough. 

For  a  long  M;ri(;ff  of  years  the  willow  fell  into  disuse  in  Europe, 
Init  wan  again  brought  into  notice  in  1763  by  the  ReT.  Mr. 
Hitftui,  wlio  publifihod  a  paper  on  the  efficacy  of  the  bark  of 
ff,  alha  an  a  reinody  for  agues.  The  broad-leaved  willow  bark 
(H,  Caprra)  wan  HubH<!quentIy  introduced  into  practice  by 
Mr.  •)um(m,  whom?  obHcrvations  on  its  efficacy  were  afterwards 
coTifimicd  by  Mr.  White  and  Mr.  G.  Wilkinson  {Pereira,  Mat. 
3fi'd,f  ii.,  rt.  1 ,  p.  ')')7).  Willow  bafk  was  formerly  official  in  the 
London,  Kdinlmrgh,  and  Dublin  Pharmacopoeias,  and  was  consi- 
dered no  bud  substitute  for  cinchona  in  agues.  S.  Oaprea  is 
one  of  thoHo  willows  which  yield  salicin  and  tannin,  and  is 
remarkable  for  its  largo  yellow  fragrant  catkins. 

HuHcin,  which  was  discovered  in  1825^  and  first  obtained  in 
a  purn  ntaio  in  1830,  was  at  first  much  vaunted  as  an  antiphlo- 
giMHo  by  Ui(^HA  and  others  in  those  cases  in  which  salicylic  acid 
Is  now  (nn]>1oyiMl ;  it  was  also  used  as  an  antiperiodic  in  ague, 
and  in  Hiiid  to  have  been  found  efficient  in  preventing  the 
dovolopiuoni  of  iMMito  roryaa  and  influenza,  and  in  mitigating 
tho  wyiupioinn  of  \\\\y  fover.  It  was  usually  administered  in 
lO-gruin  donon  froquoutly  ropeat4>d.  More  extended  experience, 
howovf^r,  \k\\  <o  tho  conohision  that  it  has  little  or  no  influence 
t4Mnporut\m\  and  tho  drug  gradually  fell  into  disrepute 
iacovory  of  the  antiphlogistic  properties  of  salicylic 
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aoidy  when  it  was  again  experimented  with  by  Ringer  and 
Bury,  who  showed  that  it  had  no  influence  upon  the  tempera- 
ture of  healthy  children.  They  observed  that  under  full 
medicinal  doses  a  dusky  flush  sufiuses  the  face  on  slight 
excitement,  while  the  expression  becomes  dull  and  heavy. 
Less  constant  symptoms  are  deafness^  noises  in  the  ears,  frontal 
headache,  trembling  of  the  hands  and  quickened  breathing. 
Very  large  doses  occasion  severe  headache,  marked  muscular 
weakness,  tremor  and  irritability^  with  a  rapid  and  feeble  pulse. 

Description. — Catkins  1 — 2  inches  long,  thick,  cylin- 
drical, bright  yellow,  fragrant;  bracts  oblong,  small;  scales 
obovate,  blackish,  hairy ;  nectary  ovate,  papillary ;  stamens 
longer  than  the  scales,  with  oblong  yellow  anthers  ;  germ  ovate- 
lanceolate,  silky,  on  a  hairy  stalk;  style  hardly  any;  stigma 
oblong,  thick,  undivided.  Bark  purplish-brown  externally, 
minutely  downy  when  young,  internally  white ;  tough  and 
fibrous. 

Chemical  composition. — Willow  bark  has  been  shown  to  con- 
tain saUciriy  wax,  fat,  gum,  and  a  tannin  which  gives  with 
ferric  salts  a  blue-black  precipitate,  the  liquid  becoming  pur- 
plish-red on  the  addition  of  soda.  Johanson  (1875)  has  also 
shown  the  presence  of  a  kind  of  sugar  having  a  slightly  sweet 
taste  and  reducing  alkaline  copper  solution  with  difficulty,  and 
of  the  glucoside  benzohelicin,  C^^H^^O®.  Salicin,  a  glucoside, 
crystallizes  in  colourless  plates  or  flat  rhombic  prisms,  but  it 
usually  occurs  in  commerce  in  white  glossy  scales  or  needles. 
It  remains  unaltered  in  the  air,  is  neutral  to  test-paper,  in- 
odorous, and  has  a  persistently  bitter  taste.  It  is  soluble  in  about 
30  parts  of  water  at  11*5^  C,  and  is  somewhat  less  soluble  in 
alcohol.  It  dissolves  in  0*7  part  of  boiling  water  and  in 
2  parts  of  boiling  alcohol.  ( United  States  Pharm  )  Cold  sul- 
phuric acid  dissolves  salicin  with  a  bright  red  colour ;  after  the 
absorption  of  water  from  the  air  (but  not  after  the  addition  of 
water  or  after  being  neutralized  by  an  alkali),  the  solution 
depositsared powder  {t'utilin)^  which  after  washing  is  yellowish* 
red,  after  drying  blackish-brown,  insoluble  in  water,  alcohol^ 
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and  glacial  acetic  acid,  and  is  coloured  violet-red  by  alkalies. 
{Bt'oconnot.)  On  warming  salicin  with  somewhat  diluted 
sulphuric  acid  and  potassium  bichromate,  aalicylotM  acid  or 
salicyl-aldehydj  C'H^O^,  is  given  ofif,  recognizable  by  its 
peculiar  fragrance^  resembling  that  of  meadow-sweet  (SpiriBa 
ulmaria), 

Salicin  when  digested  with  emulsin  or  saliva^  or  heated  to 
80^0.  with  dilute  sulphuric  acid,  assimilates  1  molecule  of  water, 
and  is  split  into  glucose  and  salicylic  alcohol  or  saligenin, 
C^H®0*,  which  crystallizes  in  pearly  tables,  is  easily  soluble  in  hot 
water,  alcohol,  and  ether,  melts  at  82°C.,  and  sublimes  at  IOO°C. 
Saligenin  is  characterized  by  yielding  in  solution  a  deep-blue 
colour  with  ferric  chloride,  and  when  boiled  with  dilute  acids 
by  being  converted  into  a  resinous  body,  saliretin,  C**H^*0', 
while  oxidizing  agents  convert  it  into  salicylous  and  salicylic 
acids.  Gold  nitric  acid,  sp.  gr.  1*16,  oxidizes  salicin,  with  the 
production  of  helicin,  C^^H'^0',  which  crystallizes  in  white 
needles,  and  is  by  ferments  and  dilute  acids  resolved  into  sugar 
and  salicylic  aldehyd.  If  nitric  acid  of  sp.  gr.  1*09  is  employed, 
salicin  yields  helicoidiny  C^®H^*0**,  which  may  be  regarded  as 
a  compound  of  salicin  and  helicin.  {National  Dispensatory.)  For 
a  full  account  of  these  interesting  reactions,  the  reader  is  referred 
to  Watts'  Diet,  of  Chemistry,  Vol.  V.,  p.  147. 

Bidangubin  or  ''willow  honey  "  has  been  examined  by  Baby 
{Union  Pharm,  May,  1889,  p.  201).  It  affords  about  12  per 
cent,  of  sugar,  estimated  as  glucose,  and  a  considerable  quantity 
of  a  sugar  crystallizing  in  opaque  hard  crystals  like  those  of 
sugar  of  milk.  It  melts  at  150^  to  a  transparent  liquid,  and 
dissolves  in  5*5  parts  of  water  at  15^  C.  The  formula  is  given 
as  C**II"0*^  This  sugar  evidently  possesses  considerable 
affinity  to  melezitose,  from  which  it  differs,  according  to 
M.  Raby,  in  not  being  efflorescent,  and  in  the  greater  rotatory 
power  of  the  glucose  derived  from  it  by  inversion  over  that 
obtained  from  melezitose.  The  inversion  by  means  of  dilute 
hydrochloric  acid  also  takes  place  more  rapidly.  He  therefore 
proposes  to  call  the  new  sugar  hidengnebinose. 
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GNETACE^. 
EPHEDRA  VULGARIS,  Rich. 

Fig. — Beichb,  Ic,  FL  Germ.,  t  539 ;  Berlolon,  Miacell.  xxiii., 
t  3, 

Hab» — Temperate  and  Alpine  Himalaya,  Europe,  W.  and 
Central  Asia,  Japan. 

EPHEDRA  PACHYCLADA,  JBoiss. 

Hab. — Western  Himalaya,  Afghanistan,  E.  Persia, 

Vernacular. — E.  vulgaris — Amsania,  Butshur,  Cheva  {Punj\)y 
Khanda,  Khama  {Kunawar),  Phok  {SutleJ),  Ma-oh  {Japan). 
E,  pachyclada — Hum,  Huma  {Pers.,  Bomb,). 

History,  Uses,  &C. — These  two  species  are  hardly 
difEerent ;  E,  pachyclada  is  rather  more  robust  than  E,  vulgaris  and 
more  scabrid.  Of  the  former.  Sir  J.  D.  Hooker  remarks : — 
*'  I  can  find  no  good  characters  in  the  spikes  and  flowers,  except 
the  more  or  less  margined  bracts."  A  specimen  of  the  Persian 
plant  kindly  furnished  to  one  of  us  by  Mr.  K.  R.  Cama  of  Bom- 
bay, was  identified  at  Kew  as  E,  vulgaris.  Dried  branches  of  the 
Huma  are  still  brought  from  Persia  to  India  for  use  in  Parsi 
ceremonial,and  it  is  considered  to  have  medicinal  properties.  The 
plant  was  used  by  the  ancient  Arians,  and  is  probably  the  same 
as  the  Soma  of  the  Vedas.  Aitchison  (Proc.  Linn,  Soc,  x.,  77) 
notices  the  medicinal  use  of  E.  vulgaris  in  Lahoul,  and  he  and 
Griffith  state  that  the  ashes  of  E,  pachyclada  are  used  as  a  snufiF 
and  dye  in  Afghanistan.  Dr.  N.  Nagai  of  Tokio,  Japan  {BerL 
Klin.  Wochenschr^j  1887,  706),  first  drew  attention  to  the  fact  that 
E,  vulgaris  contains  an  alkaloid  (ephednne)  which  possesses  the 
property  of  dilating  the  pupil  of  the  eye,  and  which  may  be  used 
in  the  place  of  atropine.  T.  V.  Biektine  [Bolnitch,  Oaz.  Bot- 
kina,  1891,  No.  19,  pp.  473 — 476)  has  brought  to  notice  the  use 
of  a  decoction  of  the  stems  and  roots  of  E,  vulgaris  as  a  popular 
remedy  for  rheumatism  and  syphilis  in  Russia,  and  of  the  juice 
of  the  berries  in  affections  of  the  respiratory  passages.     After 
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admimstering  the  decoction  himself  in  a  number  of  cases  of 
rheumatism,  acute  and  chronic,  he  comes  to  the  conclusion  that 
the  plant  is  especially  valuable  in  acute  muscular  and  articular 
forms  of  the  disease :  the  pain  is  relieved,  the  pulse  becomes  less 
rapid  and  softer,  and  the  respiration  easier.  Within  5  or  6 
days  the  temperature  becomes  normal,  the  swelling  of  the 
joints  disappears,  and  after  about  12  days'  treatment  the  patient 
is  cured.  In  several  cases  marked  diuresis  was  observed  before 
or  about  the  time  that  the  temperature  began  to  decrease  ;  the 
drug  was  also  observed  to  improve  the  digestion  and  promote 
the  action  of  the  bowels.  In  chronic  cases  the  action  of  Ephe- 
dra was  less  marked,  and  in  two  cases  of  rheumatic  sciatica  and 
osteo-myelitis  hardly  any  effect  was  produced,  but  it  is  only 
fair  to  remark  that  antipyrine,  salicylate  of  soda,  antifebrine, 
salol,  &c.,  also  failed  to  afford  relief  in  these  two  cases.  The 
decoction  used  by  Dr.  Biektine  was  made  with  3'85  grams  of 
the  drug  to  180  grams  of  water.  Kobert  has  shown  that  0*20 
gram  of  ephedrine  injected  into  the  veins  of  dogs  and  cats 
produces  violent  excitement,  general  convulsions,  exopthalmia 
and  mydriasis.     {Ifouveaux  Retnedes,  Aug.  8th,  189 J.) 

Description. — E.  ndgaHs  is  a  low-growing,  rigid,  tufted 
shrub,  with  usually  a  gnarled  stem  and  erect  green  branches 
which  are  striate  and  nearly  smooth.  Bracts  connate  to  the 
middle,  not  margined,  eciliate,  rarely  produced  into  minute 
linear  leaves.  Spikelets  i  to  4  inch,  subsessile,  often  whorled ; 
fruiting  with  often  fleshy,  red,  succulent  bracts,  1  to  2  seeded. 
Seeds  bi-convex  or  plano-convex. 

E,  pachyclada  has  the  same  characters,  but  is  usually  more 
scabrid.  Sir  J.  D.  Hooker  remarks: — "I  have  many  specimens 
from  N.-W.  India  that  I  do  not  know  whether  to  refer  to 
vulgaris  or  pachyclada,**  The  twigs  of  these  plants  have  a 
terebinthinate  and  astringent  taste,  and  sections  when  magni- 
fied show  the  tissues  to  be  loaded  with  an  inspissated  red  juice. 

Chemical  composition. — Dr.  N.  Nagai  {Tokio  Chem.  Society, 
through  C/iem.  Zeit,,  1890,  p.  441)  obtained  the  alkaloid 
Ephedrine   from  the  stem    of   Ephedra  vulgaris  (Ma-oh).     Its 
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composition  is  C»°H'^NO  ;  by  oxidation  the  alkaloid  is  split  into 
benzoic  acid,  monometliylamine  and  oxalic  acid.  Isoepkedrine, 
melting  point  114^0.,  is  obtained  by  heating  ephedrine,  melting 
point  30°C.,  with  hydrochloric  acid  in  a  closed  tube  to  180°C. 
The  constitution  of  ephedrine  is  C^H^CH^  CH  (NHCH^) 
CH^OH,  and  that  of  isoephedrine  is  C^H^CH^C  (OH)  (NH 
CH')  CH^ 

The  hydrochlorate  of  ephedrine  forms  acicular  crystals  which 
are  freely  soluble  in  water.  Mr.  J.  G.  Prebble  (1889)  found 
the  twigs  of  JE.  vulgaris  to  contain  3  per  cent,  of  a  tannin, 
giving  a  whitish  precipitate  with  gelatine  and  acetate  of  lead, 
and  a  greenish  precipitate  with  acetate  of  iron. 


CONIFERS. 
JUNIPERUS  COMMUNIS,  Linn. 

Fig. — Richard,    Conif.    83,    t.  6;   Reichb.   Ic.  Fl.  Geitn., 
t,  535.     Juniper  {£ng.),  Qenevrier  (Fr,), 

fJab, — Western  Himalaya,  Persia.     The  fruit. 
Vernacular. — Hab-el-a'ra'r  (Ind,  Bazars). 

History,  Uses,  &C, — A'ra'r  (^^)  is  a  Persian  word  ; 
the  author  of  the  Btirhan  notices  a  popular  belief  that  the 
Juniper  is  the  enemy  of  the  Date  tree,  and  that  the  two  will 
not  grow  together  in  the  same  place.  Abu  Hanifeh  states  on 
the  authority  of  an  Arab  of  the  people  'of  the  Sarah,  who  are 
possessors  of  the  a'ra'r,  that  it  is  the  same  as  the  Abhal  (the 
latter  name  is  applied  in  modern  Arabic  to  the  Juniper  and 
Savine).  He  adds  that  he  knew  it  in  his  own  country,  and 
afterwards  saw  it  in  the  province  of  Kazween,  cut  for  firewood 
from  the  mountains,  in  the  neighbourhood  of  Ed-Deylem,  and 
that  the  fruit  is  eaten  when  ripe.  J.  communis  is  a  native  of 
Greece,  and  must  therefore  have  been  known  to  the  ancient 
Greeks,  but  there  is  much  difficulty  in  identifying  the  two 
•peciee  of  'cpyxtvBU  mentioned  by  Dioscorides.    The  fruit  of  some 
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species  of  Juniper  was,  however,  used  by  Hippocrates  in  certain 
disorders  of  the  womb,  and  Dioscorides  mentions  its  diuretic 
properties,  its  use  in  cough  and  pectoral  affections,  and  also 
its  digestive  properties.  The  ashes  of  the  bark  were  also 
applied  locally  in  certain  skin  affections. 

Ibn  Sina  closely  follows  Dioscorides  and  gives  no  additional 
information  concerning  the  plant.  The  several  kinds  of  Juni- 
per growing  on  the  Himalayas  do  not  appear  to  be  used  medi- 
cinally by  the  Hindus,  and  the  berries  sold  in  the  bazaars  by 
Mahometan  druggists  are  all  imported  from  the  west  via 
Bombay. 

In  modern  medicine  Juniper  is  only  used  as  a  diuretic. 

Description. — Juniper-berries  are  nearly  globular,  about 
^  inch  in  diameter,  dark-purplish,  and  covered  with  a  bluish- 
gray  bloom ;  the  short  stalk  at  the  base  contains  one  or  two 
whorls  of  the  small  scales,  and  the  apex  is  marked  by  three 
radiating  furrows,  which  are  surrounded  by  ridges  enclosing  a 
triangular  space.  The  three,  or  by  abortion  one  or  two,  bony 
seeds  are  ovate  in  shape,  triangular  above,  have  six  to  ten  large 
oil-sacs  on  their  surface,  and  are  imbedded  in  a  brownish 
pulp  which  likewise  contains  oil- cells.  The  berries  have  an 
aromatic  somewhat  balsamic  odour,  and  a  sweet,  terebinthinate, 
bitterish,  and  slightly  acrid  taste. 

Chemical  composition. — Juniper-berries  were  analysed  by 
Trommsdorff  (1822),  Nicole t  (1831),  Steer  (1856),  and  Donath 
(1873).  They  contain  from  ^  to  2^  per  cent,  of  volatile  oil, 
about  -30  per  cent,  of  sugar,  resins  amounting  to  10  per  cent., 
4  of  protein  compounds,  fat,  wax,  formic  and  acetic  acids, 
malates,  and  jumpering  which  is  light-yellow,  slightly  soluble  in 
water,  freely  so  in  alcohol  and  ether,  and  with  a  golden-yellow 
colour  in  ammonia.  Ritthausen  (1877)  obtained  from  juniper- 
berries,  containing  10*77  per  cent,  of  water,  only  14*36  per  cent, 
of  sugar,  8*77  of  ash,  and  31*60  of  cellulose. 

Oil  of  juniper- berries  is  colourless  or  pale  greenish-yellow, 
limpid,  but  on  exposure  rapidly  thickens  and  turns  yellow,  and 
ultimately  reddish^brown,  at  the  same  time  acquiring  an  acid 
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reaction;  the  fresh-distilled  oil  from  old  juniper-berries  isthick- 
ish  and  light-yellow.  Its  specific  gravity  is  about  '870,  but 
varies  between  '85  and  '90;  it  begins  to  boil  at  155^  C.,or,  if 
obtained  from  ripe  berries,  at  205°  C,  (Blanchet),  has  the  peculiar 
odour  of  the  berries  and  a  warm,  aromatic,  somewhat  sweetish 
and  terebinthinate  taste,  shows  a  neutral  reaction  to  test-paper, 
turns  polarized  light  slightly  to  the  left,  and  is  slightly  soluble 
in  alcohol,  forming  with  10  or  12  parts  of  80  per  cent,  alcohol  or 
with  2  or  3  parts  of  officinal  alcohol  a  more  or  less  turbid  solu- 
tion ;  but  it  yields  clear  mixtures  with  carbon  disulphide  in  all 
proportions.  Iodine  dissolves  slowly  in  the  limpid  oil,  but  acts 
more  energetically  upon  the  thickened  oil,  sometimes  producing 
f  ulmination  ;  sulphuric  acid  colours  it  brown  and  red.  Old  oil 
of  juniper  contains  formic  acid,  from  which  it  may  be  freed  by 
sodium  carbonate  and  rectification. 

The  oil  is  a  mixture  of  hydrocarbons  of  the  general  formula 
Qio  jji6^  which  differ  in  their  boiling-point,  a  portion  boiling  at 
282^0.  It  yields  with  hydrochloric  acid  gas  a  liquid 
compound.     (Stille  and  Maisc.h, ) 


TAXUS  BACCATA,  Linn. 

Y\g.—  WalL  Tent.  Fl.  Nep.,  L  57 ;  Griff.  Ic.  PL  Asiat.,  376 ; 
Bentl.  and  Trim.,  U  253.    Yew  {Eng.\  If  (jFr.). 

Hab. — Temperate  Himalaya.     The  leaves. 

Vernacular. — TSlispatar  [Ind.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  Talisa-pattra 
or  Talipattra,  Sanskrit  medical  writers  describe  a  drug  which 
has  carminative,  expectorant,  stomachic,  tonic  and  astringent 
properties,  and  is  useful  in  phthisis,  asthma,  bronchitis,  and 
vesical  catarrh  ;  the  powdered  leaves  are  given  with  the  juice  of 
Adhatoaa  Vasica  (vasaka)  and  honey  in  cough,  asthma,  and 
haBmoptysis.  A  confection  called  Talisadya  chuma  is  prepared 
with  Talispattra,  black  pepper,  long  pepper,    ginger,  bamboo- 
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manna,   cardamoms,   cinnamon,  and  sugar,  and  is  used  in   the 
abovementioned    diseases.     The   author    of  the   Burhan,  the 
oldest  Persian  Dictionary,  which  contains  a  large   collection  of 
Pahlavi  words,    mentions   the   same  drug  under  the  name  of 
Tdlisfar,  and  states  that  this  name  was  applied  by  the  Greeks  to 
the  leaf  of  the  Indian  Olive,  or,  according  to  some,  to  its  root- 
bark.     Ibn  Sina  speaks  of  it  as  an  Indian  bark,  and  describes 
its  properties  in   the  same  manner   as  the  Sanskrit  writers ;  he 
states  that   Galen  considers  it  to  be  possessed  of  hot  and   cold 
properties  in  equal  proportion,  but  that  others  say  it  is  hot  and 
dry.     Yahia  bin  Isa,  the  author  of  the  Minhdj,  considers  Talisf ar 
to  be  the   leaf  of  the   Indian  OKve ;  Ibn  Baitar  thinks   that  it 
is   Mace.     Haji  Zein-el-attar  identifies  it  with  the  i^f^fp  of  the 
Greeks,  and  says  it  is  the  root-bark  of  the  Indian  Olive,  a  bark 
thicker  than  China  cinnamon  and  harder  and  of  a  darker  colour, 
very    astringent  and  slightly  aromatic.     The   author  of   the 
Makhzan-el- Adtciya     mentions   the  drug  in   two  places,    and 
identifies  it   incorrectly  with  the  Zarnab  of  the  Arabs ;  he  also 
appears  to  confound  it  with  Hydrocotyle  asiatica.     Speaking  of 
Zarnab,  he  says,  "  it  is  also  called  Bijl-el-jardd  ( locust's  foot) .    In 
Hindi  it  is  brahmi,barafnbhi a.nd  sapni,  and  one  kind  of  it  is  called 
Manduparni  and  barahmi,  and  the  plant  is  called  Talis,  and  the 
leaves,  which  are  the  same  as  Zarnab,  are  called   Tdlispatr,     It 
is  a  plant  with  leaves  broader  than  those  of  Satar-i-bari,  of  a 
yellowish  colour,  and  scented  like  a  citron ;  the  flower  is  yellow, 
and  the  plant  is  less  than  a  cubit  in  height,  with  a  quadrangular 
hollow   stem ;  it  has  a  pungent  taste,  and  retains  its  properties 
four  years.     It  grows  in  the  hills  of  Fars,  and  is  called  Sarv-i^ 
Turkistdni;  it  is  also  found  in  Hindustan  and  Bengal.  *  •  ♦  * 
It  is  hot  and  dry  in  the  second   degree,  and  has  stimulant, 
astringent,  stomachic,  pectoral  and  digestive  properties  similar 
to  cinnamon;  the   fresh  juice  is  intoxicating;  mixed  with  oil  of 
roses  or  violets  and  introduced  into  the  ear  it  cures  cold  headache. 
Substitutes,  double  the  quantity  of  cinnamon,  cubebs,  cassia,  or 
cardamoms,****"  Again,  speaking  of   TAlisfar*    an  article 

*  Under  this  Dame  Royle  obtained  the  leaves  of  Rhododendron  lepidotum, 
which  are  highly  aromatic.     {AiUiq,  oj  Hind.  Med,,  p.  91.) 
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described  as  one  concerning  the  identity  of  which  there  is  much 
difference  of  opinion,  the  author  of  the  Makhzan  says,  ''perhaps 
it  is  the  same  as  Zarnab,  which  is  called  Talis  in  Hindis  and 
which  is  the  narrow  leaf  of  a  tree  of  a  dusty  colour ^  externally  and 
internally  yellow. ^^  If  we  turn  to  the  older  Arabian  writers^  we 
find  that  we  have  no  reason  to  identify  Zarnab  with  Talisapattra ; 
they  say  that  it  is  a  certain  perfume  or  certain  sweet- smelling 
tree  {Kamm)y  or  a  species  of  sweet-smelling  plant  [Sihah)  ;  it 
consists  of  slender  round  twigs,  between  the  thickness  of  large 
needles  and  of  writing  reeds,  black  inclining  to  yellowness,  not 
having  much  taste  or  odour,  what  odour  it  has,  being  of  a 
fragrant  kind  like  citron.  (Ibn  Sinay  Book  II.)  According  to 
the  Turkish  Kamus,  it  is  the  leaf  of  a  sweet-smelling  plant 
called  ol^^Jd-j  (locust's  foot).  Sprengel  thought  it  was 
Salix  ^gy'ptiaca.  (Confer.  Hist,  rei.  herb.,  T.  II.,  p.  270.) 
Zarnab  is  of  the  measure  Jl*»  and  is  a  genuine  Arabic  word. 
A  rajiz  says — 

"  O  with  my  father  thou  shouldst  be  ransomed,  and  thy  mouth, 
that  is  cool  and  sweet,  as  though  Zarnab  were  sprinkled  upon 
it.''     (Sihah,) 

In     the     tradition     of      TJmm     Zara,     where     it     is     said 
i-*jjj  ^j  ^y  I J  v^j  I  ,jN»x  ^jN.*J  I  *'  the  feel  is  the  feel  of  a  hare, 

and  the  odour  is  the  odour  of  Zarnab,"  Ibn  el  Ath(r,  author  of 
the  Nihayeh,  says  that  it  signifies  saffron  [Madd-el-kamus) , 
Ainslie  (ii.,  407)  considers  Talispatar  to  be  the  leaves  and  twigs 
of  Flacourtia  cataphracta,  Roxb,  Dr.  U.  C.  Dutt,  in  his  Hindu 
Materia  Medica,  states  that  the  Tfilispatar  of  the  Calcutta  shops 
consists  of  the  leaves  and  twigs  of  Abies  Webbiana^  Lindl.* 
Dr.  Moidfn  Sheriff  gives  the  name  of  Talishapatri  to  the 
leaves  of  Ginjiamomum  Tamala,  Nees.  It  would  appear, 
therefore,  that  it  is  uncertain  at  the  present  time  what 
the  Tdlisapattra  of  Sanskrit  writers  is,  and  that  in  different 
parts  of  the  country  various  drugs  are  used  as  substitutes 
for  it. 

*  Webb's  or  purple«coned  fir. 
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All  the  samples  of  the  drug  which  we  have  obtained  from 
Bengal,  Northern,  Western  and  Southern  India  have  consisted 
of  the  leafy  twigs  of  the  yew  chopped  in  lengths  of  from  one 
to  two  inches. 

The  yew  was  known  to  the  Greeks  and  Romans  as  a  poisonoue? 
plant.*  Modem  enquiry  has  shown  that  the  leaves  and  seeds 
are  poisonous,  but  not  the  red  pulp  surrounding  the  latter. 
The  leaves  have,  however,  been  recommended  in  doses  of 
from  1  to  5  grains  in  epilepsy  and  other  spasmodic  affections. 
As  an  abortive  they  have  been  often  administered,  and  have 
generally  proved  fatal  to  the  woman,  without  causing  the  expul- 
sion of  the  foetus.  Moderate  doses  given  to  animals  occasion 
hurried  breathing  and  palpitation  of  the  heart,  followed  by 
recovery,  and  larger  doses  produce  a  similar  effect  followed  by 
death  from  syncope.  Very  large  doses  appear  to  produce  death 
by  syncope  without  pain  or  spasm.  According  to  Borcher's 
(1876)  experiments,  taxine  reduces  the  pulse  and  respirations 
and  causes  convulsions,  with  fatal  asphyxia.  (Husemann.) 
After  death  the  evidences  of  gastro-intestinal  inflammation 
have  generally  been  slight,  the  heart  w^as  usually  empty,  the 
kidneys  strongly  congested,  and  the  blood  less  coagulated  than 
usual.  The  effects  produced  upon  man  by  poisonous  doses  of 
yew  resemble  those  above  mentioned  as  occurring  in  animals : 
after  large  doses  the  nervous  irritation,  exhaustion  and  gastric 
disturbance  may  be  very  trifling,  the  patient  dying  by 
syncope. 

Description. — The  drug  consists  of  the  small  branches 
of  the  tree  with  their  linear-lanceolate,  narrow,  rigid  veinless 
leaves  cut  up  into  short  length  (1  to  2  inches).  The  male 
flowers  are  to  be  found  upon  some  of  the  sprigs,  and  resemble 
those  of  the  common  yew.  The  wood  of  the  larger  stems  is 
that  of  a  yew,  and  not  of  a  pine. 

Chemical  composition, — Statements  have  been  made  at  differ- 
ent times  as  to  the  presence  in  the  leaves  and  fruit  of  the  yew 
(Taonis  baccafa)  of  an  alkaloidal  principle.     In  1876   (Phat^m. 

*  ro|or  and  cr/iiXaf  Dios.  4,  80 ;  Plin.  16,  20. 
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Joum,^  [3],  vii.,  894)>  Marm^  described  a  crystalline  alkaloid 
that  he  had  separated  from  the  leaves  and  fruit,  which  he 
named  ^^taxine/*  and  spoke  of  as  being  poisonous.  It  was 
obtained  by  treating  an  ethereal  extract  of  the  leaves  and 
fruit  with  water  acidulated  with  sulphuric  acid  and  precipitat- 
ing this  solution  with  ammonia.  Messrs.  Hilger  and  Brande 
report  (Berichte^  xxiii.,  464)  that,  working  on  the  leaves  in  the 
same  way,  they  have  separated  an  alkaloid,  which  they  failed 
to  crystallize.  This  taxine  melted  at  82^  C,  and  when  heated 
in  a  glass  tube  gave  off  white  fumes  that  condensed  on  the 
colder  parts  of  the  tube  to  oil-like  drops  that  solidified  on 
cooling,  at  the  same  time  a  characteristic  aromatic  odour  was 
evolved.  It  dissolved  in  water  in  traces  only,  freely  in  alcohol 
and  ether,  with  more  difficulty  in  chloroform,  and  was  insoluble 
in  benzol.  It  was  coloured  intense  purple-red  by  concentrated 
sulphuric  acid  and  intense  red- violet  by  Frohde's  reagent,  and 
gave  yellowish  precipitates  with  the  ordinary  alkaloidal 
reagents,  and  white  precipitates,  insoluble  in  excess,  with 
the  fixed  alkalies  and  ammonia.  The  salts  of  taxine  are 
mostly  readily  soluble  in  water,  but  only  the  hydrochloride 
was  obtained  well  crystallized,  and  this  by  passing  a  current 
of  hydrochloric  acid  gas  into  a  solution  of  the  alkaloid  in 
anhydrous  ether.  Analysis  of  taxine  gave  results  correspond- 
ing with  the  formula  C^''H^^O*^N,  and  its  behaviour  with  ethyl 
iodide  indicated  that  it  is  a  nitrile  base.  The  authors  do  not 
seem  to  have  occupied  themselves  with  the  physiological  action 
of  taxine.     {Pharm.  Jaum.^  Mar.  29,  1890.) 

Tomicology. — No  cases  of  poisoning  by  this  plant  have  been 
recorded  in  India,  but  considering  its  common  use  as  a  drug 
throughout  the  country,  we  cannot  help  suspecting  that  such 
accidents  must  have  happened,  especially  as  the  native  doctors 
do  not  appear  to  be  aware  of  its  poisonous  properties.  Several 
cases  of  poisoning  by  yew  have  occurred  in  England,  most  of 
which  have  ended  fatally.  The  prominent  symptoms  were 
vomiting  followed  by  narcotism,  with,  in  some  cases,  convulsions 
and  dilated  pupils,  respiration  slowed;  death  usually  by 
asphyxia,  due  to  paralysis  of  the  respiratory  muscles. 

III.— 46 
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PINUS  LONGIFOLIA,  Boxb. 

Fig. — Royle  III,  t  85,  /.  1 ;  Qriff".  Ic.  PL  Asiat,  tt   369, 
370. 

Hab.— Outer  Himalayan  Ranges.    The  turpentine. 

Vernacular. — Saral,  Chir  (Hind,).  The  turpentine,  Ganda- 
biroja  (Ind.  Bazars). 

History,  Uses,  &C. — The  wood,  in  Sanskrit  Sarala, 
and  the  turpentine  Sarala-drava,  are  mentioned  as  medicinal 
in  Sanskrit  works ;  plasters,  ointments,  and  pastiles  for  fumi- 
gations are  directed  to  be  made  from  the  turpentine.  The  latter, 
under  the  name  of  Ganda-biroja,  or,  more  correctly,  Gandah- 
birozah,  is  found  in  all  the  Indian  bazars,  and  appears  to  hare  all 
the  properties  of  ordinary  turpentine,  though  differing  from  it 
in  odour.  It  is  chiefly  used  as  a  pectoral  plaster  like  the  pitch 
plaster  of  Europe,  but  it  has  also  a  reputation  in  veterinary 
practice  as  a  remedy  for  mange.  The  Vaids  obtain  from  it  by 
distillation  without  water  a  limpid  sherry-coloured  oil  having 
the  peculiar  odour  of  the  drug,  which  they  call  lUianno  oil  in 
the  Deccan;  it  is  in  much  repute  as  a  remedy  for  gleet  or 
long-standing  gonorrhcca. 

Collection, — The  Chir  Pine,  which  is  a  large  tree  of  Afghan- 
istan and  the  North- West  Himalavas,  is  the  chief  source  of 
this  turpentine.  Atkinson,  who  describes  its  collection  in 
Gurhwal  and  Kumaon,  says  that  it  is  there  called  Birja  and 
Lisha  or  Lassa*  and  that  there  are  two  kinds  collected,  viz., 
the  natural  exudation  and  Bakhar-btrja^f  which  is  obtained  by 
making  incisions  in  the  sap-wood.  The  yield  of  a  tree  thus 
treated  is  said  to  be  from  10  to  20  lbs.  the  first  year,  and  about 
one-third  the  quantity  the  second  year,  after  which  the  tree 
either  dies  or  is  blown  down.     {Atkinson ,  Brandts.) 

*  t^rW  1^^;  Illit.  Idsba;  any  viscous  exudation  of  plants. 

t  <TrW?r,  «rrvrf  or  ^Oir  ^^  enclosure,  bouse,  chamber.     An  alhision  to 
the  small  chamber  cut  in  the  tree  to  receive  the  turpentine. 
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Description. — Gandah-birozah  is  a  dirty-white  opaque 
substance,  of  soft  and  sticky  consistence,  having  a  strong  and 
peculiar  odour,  more  aromatic  than  that  of  common  turpentine ; 
the  leaves  of  some  tree,  which  have  evidently  been  used  in 
collecting  the  turpentine,  are  usually  found  mixed  with  it  in 
considerable  quantity. 

Chemical  composition. — 56  lbs.  of  the  crude  drug  distilled 
with  water  yielded  8  lbs.  of  a  colourless  limpid  oil,  having  the 
peculiar  odour  of  Gandah-birozah.  The  resin  remaining  in  the 
still  was  of  a  dull  brown  colour ;  after  straining  to  remove 
impurities  it  was  stirred  with  a  small  quantity  of  boiling  water 
until  hard,  and  afforded  a  very  fair  substitute  for  Burgundy 
Pitch,  weighing  43  lbs. 

The  oil,  according  to  Lyon,  has  a  specific  gravity  of  '875  at 
82°F.;it  commences- to  boil  at  about  310°  F.,  and  is  dextro- 
rotatory. 

Pinus  Khasyana,  the  Khasya  Pine  of  Assam,  yields  a 
fine  quality  of  turpentine.  A  full-grown  tree  gives  as  much  as 
68  lbs.  of  cfude  resin  a  year.  The  oil  is  very  pure,  and  Dr. 
Armstrong  in  1881,  reported  that  it  had  the  greatest  amount 
of  action  on  polarized  light  of  any  coniferous  oil  of  turpentine 
he  had  examined. 

Pinus  Gerardiana,  fFall.    Lamb.  Pin.  Ed.  a,  ^.  ?&; 

Royle  III  353,  t  85,  /.  2;  Cfephoni  Pines  of  N,-W.  Himal.,  t.  4, 
a  native  of  Afghanistan  and  Persia,  yields  the  pine-nuts  which 
are  sold  in  the  Indian  bazars  under  the  name  of  Chilghozeh,  and 
are  described  in  Mohometan  medical  works  under  the  Arabic 
name  of  Hab-elsannitbrn^'el-kibdr.  In  Persia  the  tree  is  called 
8/(8  (wT*)  and  in  Afghanistan  C/nl  and  Zan-ghozeh.  Aitchison 
{Notes  on  Prod,  of  W.  AfghanUtan  and  N.-E.  Persia,  p.  152) 
states  that  the  seeds  are  one  of  the  great  trade  products, 
exported  from  the  district  of  Kost  and  the  Kuram  Valley  to 
India ;  they  have  stimulating  properties,  and  are  considered 
useful  in  chronic  rheumatic  ailections,  and  as  an  aphrodisiac. 
They  are  usually  administered  pounded  with  honey,  in  the  f ornx 
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of  a  confection ;  they  are  of  a  brown  colour^  about  one 
inch  in  lengthy  and  have  an  oleaginous  and  terebinthinate 
flavour. 

Church,  "  Food  Grains  of  India/*  found  the  percentage 
composition  of  the  seeds  to  be  Water  8*7,  Albuminoids  13'6, 
Starch  22-5,  Oil  51'3,  Fibre  0-9,  and  Ash  30. 

CEDRUS   LIBANI,  Barrfl.  YSLT.  Deodara. 

Fig. — Hook.f.  Nat.  Hist.  Rew.  it.,   t   1-3;  Forbes,  Pinet. 
WoK,  L  48,  49 ;  Gnff.  Ic.  PL  Asiat,  L  364. 

Hab. — N.-W.  Himalaya.     The  wood. 
Vernacular. — Deod&r-ki-lakri  (Ifid.  Bazars)., 

History^  Uses,  &C, — This  tree,  in  Sanskrit  Devadiru, 
Suraddru,  Suradruma  "tree  of  the  gods/^  yields  the  Bhadra* 
kashtha ''auspicious  wood/'  Sneha-viddha  "impregnated  with 
oil/'  which  is  used  as  a  carminative,  diaphoretic,  and  diuretic  by 
the  Hindu  physicians  in  fever,  flatulence,  inflammation,  dropsy, 
urinary  diseases,  &o.  It  is  chiefly  used  in  combination  with 
other  medicines,  as  in  the  following  diuretic  mixture: — Take  of 
Devad^ru  wood^  root  of  Moringa  jyterygosperma  (Sigru),  and 
Achyrantes  aspera  (Apamarga),  one  drachm  each  and  reduce  to  a 
paste  with  cow's  urine.  To  be  given  in  ascites,  (Chakradatta.) 
The  wood  is  also  ground  to  a  paste  with  water  and  applied  to  the 
temples  to  relieve  headache.  A  tar  (Kilan-ka-tel)  made  by 
destructive  distillation  of  the  wood  is  a  favourite  remedy  for 
skin  diseases  in  Northern  Indian  it  is  given  internally  in  doses 
of  about  one  drachm,  and  also  applied  locally.  From  the 
Sanskrit  name  Devad^ru  of  this  wood,  it  must  not  be  confounded 
with  the  wood  of  Erythroxyhn  monogynum,  known  in  Tamil  as 
Devadarum,  and  which,  on  account  of  its  odour,  is  called  "Bastard 
Sandal."  0.  libani  is  the  Deoddr  of  Ibn  Sina,  who  states  that 
it  is  called  Sanibar-el-hindi,  and  is  useful  in  rheumatism,  piles, 
palsy,  epilepsy,  gravel  in  the  kidneys  or  bladder  and  prolapsus 
ani.     H6ji    Zein-el-Attir    states    that    its   juice    is  used  in 
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Harrdn  (Afghanistan)  to  tan  leather  (he  doubtless  alludes  to  the 
tar  which  is  used  in  the  Punjab  to  dress  the  inflated  skins  used 
for  crossing  rivers). 

Description. — The  wood  sold  in  the  bazars  is  of  a  light 
yellowish-brown  colour,  very  heavy,  and  in  thin  sections  trans* 
lucent,  owing  to  the  large  proportion  of  turpentine  contained  in 
it.     It  has  an  agreeable  terebinthinate  odour. 

Preparation  of  the  tar. — First,  an  earthen  vessel  {ghara),  with 
a  wide  mouth,  and  capable  of  containing  about  4  seers,  is  sunk 
in  the  ground.  Next,  a  large  ghara  of  about  12  seers'  capacity 
is  taken,  and  three  small  holes  are  drilled  in  its  underside ; 
it  is  ^hen  filled  with  scraps  of  the  wood,  and  over  its  mouth 
another  smaller  jar  is  placed,  and  kept  there  by  a  luting  of 
clay  J  and  then  both  the  jara  are  smeared  over  with  a  coating 
of  day.  These  two  jars  thus  stuck  together  are  next  set  on  tho 
mouth  of  the  receiver  sunk  into  the  ground,  and  the  joint  is 
made  tight  by  clay.  Firewood  is  now  heaped  round  the 
apparatus  and  lighted,,  and  kept  burning  from  four  to  eight 
hours.  The  jars  are  then  separated  and  the  tar  removed. 
One  seer  (2  pounds)  of  wood  yields  about  2*6  chittaks  (5^ 
ounces)  of  tar.     (Baden-Powell^  Punjab  Prod,} 

Chemical  composition^ — An  alcoholic  extract  of  the  wood  was. 
spontaneously  evaporated  to  dryness  by  exposure  to  air,  and  the 
extract  agitated  with  petroleum  ether,  and  the  insoluble  residue 
treated  with  caustic  soda  and  agitated  with  ether. 

The  petroleum  ether  extract  on  spontaneous  evaporation  left 
a  transparent,  pale  yellow  varnish-like  residue,  with  a  very 
fragrant  tei-ebinthinate  odour,  which  became  hard  on  exposure 
in  thin  layers,  but  preserved  a  perfect  transparency.  This, 
extract  was  treated  with  aqueous  caustic  potash  and  agitated 
with  ether.  The  mixture  after  standing  separated  into  three 
layers.  The  lowest  stratum  was  of  a  reddish  yellow  colour,  the 
middle  darker  in  colour,  and  the  small  amoimt  which  floated 
above  the  ether  of  a  bright  light  yellow  tint.  The  ethereal 
layer  on  spontaneous  evaporation^  left  a  satiny  mass  of  fragrant 
odour,  which,  on  microscopic  examination,  consisted  of  interlaced 
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needles  and  narrow  plates.  On  ignition  an  alkaline  ash 
was  left.  In  sulphuric  acid  it  dissolved  with  a  yellow  colour, 
no  change  being  induced  by  the  addition  of  nitric  acid  to  the 
solution  or  hydrochloric  acid  and  phenol.  In  order  to  obtain 
this  resin  acid  in  a  free  state,  an  ethereal  solution  of  the  potash 
salt  was  agitated  with  dilute  sulphuric  acid.  On  spontaneous 
evaporation  of  the  ether^  the  acid  was  left  as  a  transparent 
varnish. 

The  middle  layer  mentioned  above  appeared  to  consist  of  a 
concentrated  solution  of  the  potash  salt  of  the  resin  acid  ;  the 
potash  salt  not  being  very  readily  soluble  in  ether.  The 
aqueous  stratiun  was  treated  with  sulphuric  acid  and  agitated 
with  ether,  the  ethereal  extract  was  yellow^  and  had  a  slight 
odour  not  unlike  that  of  valeric  acid. 

That  portion  of  the  original  alcoholic  extract  insoluble  in 
petroleum  ether,  was  now  agitated  with  ether  and  aqueous 
potash.  The  ether  left  on  spontaneous  evaporation  a  transparent 
yellow  extract,  insoluble  in  water ;  soluble  in  alcohol  with 
neutral  reaction,  and  possessing  a  marked  bitter  taste.  Sulphuric 
acid  coloured  the  extract  a  bistre-red.  The  potash  solution  was 
mixed  with  sulphuric  acid  and  agitated  with  ether ;  during 
agitation  dark  reddish  flocks  separated,  which  were  insoluble  in 
ether  even  after  prolonged  agitation.  The  ethereal  solution 
left  a  yellow  transparent  residue.  In  alcohol  the  extract  was 
soluble  with  bitter  taste  and  acid  reaction.  In  concentrated 
sulphuric  acid  it  dissolved  with  a  dark-red  colour,  the  addition 
of  concentrated  hydrochloric  acid  afforded  a  colour  of  crushed 
strawberries,  which  became  of  a  reddish  violet  on  the  addition 
of  phenol.  In  aqueous  potash  the  extract  dissolved  with  a  bright 
yellow  coloration.  Ferric  chloride  added  to  an  alcoholic  solu- 
tion gave  a  dirty  brown  coloration.  The  flocks  insoluble  in 
ether  were  of  a  reddish- brown  colour,  brittle  when  dry,  without 
bitterness  in  an  alcoholic  solution,  acid  in  reaction,  and  affording 
similar  reactions  with  sulphuric  and  hydrochloric  acids  and 
phenol,  and  ferric  chloride  and  caustic  potash,  to  the  resin 
soluble  in  ether. 
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CYCADACEiE. 

CYCAS  CIRCINALIS,  Linn. 

Fig,— Richard,  Conif.,  t.  24—26;  BoL  Mag,y  t.  2826  and 
2827;  Rheed^,  Hort  Mai.  in.,  9,  L  13—21. 

Hab. — Malabar  Coast,  Dry  Hills  in  W.  Madras.    Male 

bracts  and  flour. 

Vernacular. — Jungli-madan-mast-ka-phul  (Hind.),  Madana- 
kama-pu,  Kamappu,  Chanang  kay  (Tain.),  Kinbadam,  Todda- 
paha   Eentha  kay  (MaL),  Malabdri-supari  (Mar.). 

History,  Uses,  &C. — The  male  bracts  of  this  tree  are 

used  in  Southern  India  as  a  narcotic,  and  are  considered  to  be 

similar  in  medicinal  action  to  the  flowers  of  Stereospermum  ma- 

veolens.     Both  drugs  are  termed  Madana-kama-pu  or  flowers  of 

Kama,   and  are  said  to   contain  a  property  that  intoxicates 

insects  that  rest  upon  them.     The  bracts  are  powdered  up  with 

other  substances  and  made  into  a  confection  as  an   aphrodisiac. 

Flour  is  made  from  this  tree  both  from  the  stem  and  the  nuts. 

In  Malabar  the  nuts  are  collected  and  dried  for  a  month  in  the 

sun,  beaten  in  a  mortar,  and  the  kernels  form  a  flour  which 

is  called  Indum  Podi.     It  is  reckoned  superior  to  the  flour  of 

Caryota,  but  inferior  to  rice,  and  is  only  eaten  by  the  hiU-tribes, 

and  by  the  poorer  classes,  who,  from  July  to  September,  when 

rice  is  scarce,  are  in  danger  of  perishing.     It  has  often  been 

confounded  with   true    sago.     Rheede  states    that  the  fruit 

bearing  cone  reduced  to  a  poultice  and  applied  to  the  loins 

removes  nephritic  pains. 

Description. — The  bracts  as  sold  in  the  bazar  are  of  the 
shape  of  a  spear  head,  two  inches  long  by  half  an  inch  broad, 
clothed  at  the  back  with  much  fulvous  down.  A  subulate 
incurved  point  rises  from  the  exterior  upper  angle  of  each  of 
the  scales.  When  the  strobile  first  appears,  they  are  closely 
pressed  together  like  the  germs  in  the  pineapple,  but  as  it 
lengthens  by  age,  they  becomp  detached  from  each  other. 
Filaments  none ;  the  anthers  entirely  covering  the  under  surface 
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of  the  scales,  one-celled,  two-valved,  opening  round  the  apex 
on  discharging  the  pollen.  The  starch  of  the  pith  resembles 
that  of  sago  under  the  microscope. 

Chemical  composition, — The  bracts  or  scales  contain,  in  a 
dried  state,  much  albuminous  and  mucilaginous  matter  soluble 
in  water,  but  no  alkaloid  or  other  principle  that  would  account 
for  its  reputed  narcotic  action. 


ORCHIDEiE. 
ORCHIS  LATI FOLIA,  £»nn. 

Fig.—jpV.  Br.  924;  Engl  BoL  33.,  t.  2308;  Eeichb.  Fl. 
Oenn,  xiii.,  t.  50.     Marsh  Palmate  Orchis  (Eng,). 

Hab, — Persia,  Afghanistan,  Nepal,  Cashmere,  and  Europe. 

ORCHIS  LAXIFLORA,  Lam. 

Fig, — P  Boi88,  FL  Orient.  f\,  p.  71, 

JJab, — Persia  and  Afghanistan.     The  tubers, 

F^r«ac»far. —Salab-misri,  Salap-misri  (Hind.),  Shala-mishiri 
(Tarn.),  Sfila-misiri  {Tel),  SdLi-mishri  {MaL),  Chdle-michhri 
{Beng,),  Salama-misri  (Mar.y  Quz.). 

History,  Uses,  &C. — Theophrastus  (P.  H.  ix.,  19),  and 
Dioscorides  (iii.,  132,  133,  134,  135),  mention  several  tuberous 
roots  which  were  used  by  the  Greeks  under  the  names  of  Orchis 
or  Serapias  and  Satyrion.  It  is  not  known  exactly  what  all  of 
these  were,  but  it  is  certain  that  some  of  them  were  the  tubers 
of  different  species  of  Orchis.  Opxts  is  described  by  the  ancients 
as  having  a  twofold  root,  formed  of  tuberosities  which  resemble 
the  testes  in  appearance.  The  larger  of  these  tuberosities,  or, 
as  some  say,  the  harder  of  the  two,  taken  in  water,  was  thought 
to  be  provocative  of  lust ;  while  the  smaller,  or,  according  to 
some,  the  softer  one,  taken  in  goat's  milk,  was  considered  to  be 


^nitaplirodisiac.  The  tubers  were  also  used  as  a  remedy  for 
ulcerations  of  the  mouth  and  pituitous  discharges  from  the 
chest,  and  were  taken  in  wine  as  an  astringent. 

Mahometan  physicians  describe  Orchis  tubers  under  the  name 
of  Khusyu-uth-thalab  (or  salab),  "  foxes'  testicles/'  and  state  that 
the  odour  of  them,  when  fresh,  resembles  that  of  semen  hominisy 
and  that  they  have  an  aphrodisiac  effect  if  clasped  in  the  hand. 
The  dried  tubers  have  a  great  reputation  in  the  East  as  a  nervine 
tonic  and  restorative,  and  are. much  prescribed  in  paralytic 
affections.  It  was  formerly  supposed  that  Oriental  Salop  was 
t)btained  from  certain  species  of  Eulophia,  but  the  tubers  of 
these  plants  have  no  resemblance  to  the  commercial  article,  and 
Aitchison  has  now  established  the  fact  that  the  two  plants 
placed  at  the  head  of  this  article  yield  the  bulk  of  the  Persian 
salep.  Eulophia  campestris,  Wall.,  is,  however,  used  locally  in 
Northern  India  as  a  substitute  for  salep. 

In  Southern  India  the  tubers  of  several  species  of  Habenaria 
and  Orchis  are  collected  by  people  in  the  hilly  districts  and 
sold  locally  as  salep,  but  they  are  usually  small  and  variable 
i»  appearance. 

Salep  is  now  regarded  in  Europe  as  very  nutritious;  it  tends 
to  confine  the  bowels,  and  is,  therefore,  a  useful  article  of  diet 
for  those  who  suffer  from  diarrhoea. 

The  mucilage  is  prepared  by  first  macerating  powdered  salep 
in  cold  water,  and  gradually  adding  boiling  water,  with  stirrings 
in  the  proportion  of  5  grains  of  salep  to  the  ounce.  Instead 
of  Water,  milk  or  some  animal  broth  may  be  used,  fc'alep 
jelly  may  be  made  as  follows :  Rub  60  grains  of  powdered 
salep  with  water  in  a  mortar  until  it  has  swollen  to  four  times 
its  original  bulk ;  then  add  gradually,  and  with  constant 
stirring,  16  ounces  of  boiling  water,  and  boil  down  to  8  ounces. 

Ainslie  states  that  salep  has  the  property  of  depriving  salt* 
Water  of  its  salt  taste. 

Description. — Oriental  salep  is  of  two  kinds,  palmate 
and  ovoid ;  the  former,  which  was  once  known  in  Europe  as 
Radix  palf nee  Chridiy  is  very  highly  Cbteoraed  by  the  Persians^ 
111.— 40 
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especially  if  of  large  size.  The  ovoid  tubers  are  from  1  to  1^ 
inches  in  length,  and,  if  of  good  quality,  have  a  creamy  white 
colour,  or  are  somewhat  translucent  and  of  a  homy  texture* 
They  have  hardly  any  odour  and  an  insipid  mucilaginous  taste. 
The  tubers  should  be  plump  and  not  wrinkled.  When  magni- 
fied, the  bulk  of  the  tuber  is  seen  to  consist  of  a  parenchyme, 
the  cells  of  which  contain  either  mucilage,  or  starch  altered  by 
heat ;  it  is  traversed  by  small  fibro- vascular  bundles. 

Chemical  composition. — The  most  important  constituent  of 
salep  is  a  sort-of  mucilage,  the  proportion  of  which,  according  to 
Dragendorff  (1865),  amounts  to  48  per  cent. ;  but  it  is,  doubtless, 
subject  to  great  variation.  Salep  yields  this  mucilage  to  cold 
water,  forming  a  solution  which  is  turned  blue  by  iodine,  and 
mixes  clearly  with  neutral  acetate  of  lead  like  gum  arabic.  On 
addition  of  ammonia,  an  abundant  precipitate  is  formed.  Muci- 
lage of  salep  precipitated  by  alcohol  and  then  dried,  is  coloured 
violet  or  blue,  if  moistened  with  a  solution  of  iodine  in  iodide 
of  potassium.  The  dry  mucilage  is  readily  soluble  in  ammo- 
niacal  solution  of  oxide  of  copper  ;  when  boiled  with  nitric  acid, 
oxalic,  but  not  mucic,  acid  is  produced.  In  these  two  re'spects, 
the  mucilage  of  salep  agrees  with  cellulose,  rather  than  with 
gum  arabic.  In  the  large  cells  in  which  it  is  contained,  it  does 
not  exhibit  any  stratification,  so  that  its  formation  does  not 
appear  due  to  a  metamorphosis  of  the  cell-wall  itself.  Mucilage 
of  salep  contains  some  nitrogen  and  inorganic  matter,  of  which  it 
is  with  difficulty  deprived  by  repeated  precipitation  by  alcohol. 

It  is  to  the  mucilage  just  described  that  salep  chiefly  owes 
its  power  of  forming  with  even  40  parts  of  water  a  thick  jelly, 
which  becomes  still  thicker  on  addition  of  magnesia  or  borax. 
The  starch,  however,  assists  in  the  formation  of  this  jelly ;  yet 
its  amount  is  very  small,  or  even  nil  in  the  tuber  bearing  the 
flowering  stem,  whereas  the  young  lateral  tuber  abounds  in  it. 
The  starch  so  deposited  is  evidently  consumed  in  the  subsequent 
period  of  vegetation,  thus  explaining  the  fact  that  tubers  are 
found  the  decoction  of  which  is  not  rendered  blue  by  iodine. 
Salep  contains  also  sugar  and  albumin,  and,  when  fresh,  a  trace 
of  volatile  oil.     Dried  at  110°  C,  it  yields  2  per  cent,  of  ash. 
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oonsisting  chiefly  of  phosphates  and  chlorides  of  potassium  and 
calcium.  (Phaf^macographia.)  Gans  and  Tollens  have  tested 
the  oxidation  products,  and  in  Annales,  249,  245  {J,  Chem,  Soc^, 
May  1889),  they  report  :  '*  On  oxidation  salep  yields  saccharic 
acid,  but  no  mucic  acid.  No  furfuraldehyde  is  obtained  by 
distilling  salep  syrup  with  dilute  acids.  With  phenylhydrazine 
and  sodium  acetate  it  forms  a  precipitate  which  can  be  sepa- 
rated by  crystallization  from  the  phenylhydrazine  compounds  of 
dextrose  and  mannose,  results  which  show  that  the  syrup  con- 
tains dextrose  and  mannose,  but  neither  galactose  nor  arabinose/' 

Oammerce. — In  Eastern  markets  salep  is  classed  as  palmate 
and  non-palmate.  The  former  kind  only  appears  in  small 
quantities,  and  is  much  more  highly  valued  than  the  latter ;  in 
Persia  it  ia called  Panjeh-i-sdlab,  or  "  hand  salab,'^  a  name  which 
is  corrupted  into  Funj&hi  in  India.  The  ordinary  salep  of 
commerce  is  known  as  Abmhaheri  or  lasaniya,  '*  garlic-like'^ ;  it 
sells  at  Bs.  30  to  3&  per  maund  of  41  lbs.,  according  to  quality, 
whilst  the  palmate  variety  fetches  fancy  prices ;  if  very  fine 
and  white,  from  5  to  10  rupees  per  lb.  may  be  asked  for  it. 

The  salep  of  Madras  is  largely  supplied  from  the  Nilgiris, 
where  it  is  collected  by  the  Todas  and  other  hill  tribes.  The 
tubers  are  boiled  in  water,  and  then  dried  in  the  sun  until  quite 
hard,  and  are  sent  into  the  market  in  coarse  bags  containing 
five  maunds.  In  Ootacamund  this  salep  sells  for  Rs.  5  to  Rs.  6' 
a  maund  of  25  lbs.,  and  in  Madras  it  realizes  about  twice  the 
price.  Mahomedans  all  over  Southern  India  use  this  salep  for 
making  conjees  and  the  sweetmeat  hulwa. 

Imitation  salep  is  largely  manufactured  in  India ;  it  is  known 
as  Banawati  sahib  or  aaUim^  and  is  said  to  be  made  of  pounded 
potatoes  and  gum. 

EULOPHIA  VIRENS,  Br. 

Fig, — Bot  Beg.,  t,  673;  Wight  Jc,  t.  913;   Bot  Mag., 

i.  5579 ;  Boxb.  Car.  PL  i.,  t.  38 ;  Bheede,  HorL  Mai.  xii.,  U.  25^ 
26. 

Hab.— Bengal  and  Deccan  Peninsula. 
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EULOPHIA  CAMPESTRIS,  Walt: 

Hab. — Plains  of  India,  Punjab,  Oudh,  Bengal,  and 
Deccan. 

EULOPHIA  NUDA,itWi. 

"Fig.— Wight  Ic,  t,  1690;  Rheede,  Hort  Mai  xil,  t.  26 P 

JJab. — Tropical   Himalaya  and  Deccan   Peninsula.     The 

tubers. 

Vernacular. —  Mtin-kand,  Amber-kand,  Bhui-kakali  (A/ar.)^ 
Katou-kaida-maravara,  Katou-theka-maravara  {Mai,),  Budbar, 
{Beng.),  Goruma  (Hind.). 

History,  Uses,  &C. — The  tubers  of  these  plants  are^ 
used  indiscriminately  by  the  natives.  The  vernacular  name  Man- 
hand  is  derived  from  the  Sanskrit  Mayiya,  which  signifies  "  the 
neck/'  and  the  plant  is  so  named  from  a  supposed  resemblance 
between  its  tubers  and  scrofulous  glands  in  the  neck ;  Mdn  (J|R), 
the  Marathi  form  of  the  word,  is  also  applied  to  the  scrofulous 
disease  in  the  neck.  The  tubers  are  applied  externally  and 
given  internally  to  remove  the  disease.  They  are  also  adminis- 
tered internally  ta  those  suflfering  from  intestinal  worms, 
Rheede  says  of  J&.  mrem : — "Succus  radieis  si  supra  arborem 
Kanajira  inveniatur  amarus  est,  alvum  laxat,  bilem  promovet. 
Succus  bulbi  et  foliorum  omnem  adustionem  ex  pulvere  pyrio^ 
oleo  ferventi,  vel  igne  oausatam,  cum  sanguine  canino  mixtus, 
tolUt.  Pulvis  A^nenum,  sive  externum  sive  internum  expellit. 
Si  supra  arborem  Jaray  vermes  intestinorum  enecat,  febri 
resistit,  ventrioulum  corroborat,  flatus  dissipit.  Succus  cum  carne 
totius  plants)  in  formam  cataplasmatis  redactus  apostemata 
emollit,  et,  sine  dolore,  ad  maturitatem  producit.'*  Boxburgh 
describes  E,  ^irem  under  the  name  of  Limodorum  virens,  but 
does  not  notice  its  medicinal  uses.  Aitchison  (Notes  on  Pro^ 
ducts  of  W,  Afghanistan  a)%d  N.  E.  Persia,  p.  68)  says : — "-E*.  ca?n-- 
pestris  is  by  no  means  rare  in  the  Punjab,  Baluchistan,  and 
Afghanistan.  Its  tubers  are  collected  in  the  Punjab,  and  make 
up  the  ordinary  Salop  of  Lahore.  When  the  present  railway 
bridge  was  being  constructed  over  the  Chenab,  at  Wazirabad> 
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jsome  of*  the  islands  oyer  which  the  bridge  was  built  were  one 
season  covered  with  this  Orchis,  specimens  of  which  were  sent 
to  me  by  Captain  Clerk,  and  which  are  now  in  the  Herbarium 
at  Kew/"  A  parcel  of  the  tubers  of  E.  campestris  was  sent  to 
one  of  us  from  the  Native  State  of  Sirohi,  with  the  object  of 
ascertaining  their  commercial  value  if  collected  as  Salep ;  they 
were  similar  in  form  to  those  of  £1,  nuda,  but  smaller,  and  boro 
no  resemblance  to  the  commercial  article. 

Description, — The  tubers  of  JE.  tirens  are  conico-obpyri- 
form,  surrounded  with  circular  marks  showing  the  insertions  of 
old  leaves  ;  if  they  have  been  exposed  to  the  air,  as  is  often  the 
case  with  the  upper  portion  of  the  tuber,  they  are  of  a  greenish 
colour,  when  not  so  exposed  of  a  yellowish  white.  In  the  fresh 
state  many  fleshy  fibres  issue  from  the  lower  portion  of  the 
tuber.  E,  nuda  has  larger  tubers,  often  much  flattened,  in 
structure  and  colour  they  resemble  those  of  E,  virens^  the  leaves 
are  larger,  and  the  flowers  often  purple,  though  in  some 
specimens  they  are  green  like  those  of  E,  mrens.  The  tubers 
of  E,  campestris  are  of  a  similar  character.  Under  the  micros- 
cope the  gum  cells  are  seen,  and  the  exterior  cells  contain 
bundles  of  raphides.  The  small  tubers  exhibit  starch  granules, 
but  in  large  tubers  these  are  entirely  absent. 

Chemical  composition, — The  fresh  tubers  contain  a  large 
quantity  of  clear  white  mucilage,  which  is  not  precipitated  by 
ferric  chloride  or  neutral  acetate  of  lead,  but  is  precipitated  by 
basic  acetate  of  lead  and  alcohol.  The  mucilage,  unlike  that  of 
salep,  is  not  coloured  violet  by  iodine  solution.  Nitric  acid 
forms  no  mucic  acid  when  allowed  to  act  upon  the  gum.  The 
ash  of  the  dried  tubers  amounted  to  3*6  per  cent. 

DENDROBIUM  MACRAEI,  Lindi. 

Fig. — Xen.  Orchid,  ii.y  U  118. 

Hab. — Sikkim,  Khasia  Mts.,  The  Concan,  and  Nilgiri  Hills. 
The  plant. 

F(f/«ac«/ar.— Jivanti,  Jiba-sag  (Hind,),  Jibai,  Jibanti  (Beng.), 
Jivanti  (ifar.,  Out.)^ 
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History,  Uses,  &C. — This  plant  is  the  Jivanti  of  San- 
skrit writers.  In  the  Nighantds  it  bears  the  synonyms  of  Jivani, 
Jiva  **  life-giving,'*  Jivanfy^  "  supporting  life,"  Jiva-sreshtha, 
Sfika-sreshtha  "best  of  herbs/'  and  Tasas-rini  ** renowned.'* 
It  is  also  spoken  of  as  Jiva-bhadraand  Mangalya  "auspicious," 
and  is  described  as  cold,  mucilaginous,  light,  strengthening,  and 
iridosAa-ghna,  i.e.,  a  remedy  for  the  disorder  of  the  three  humors 
of  the  body,  bile^  blood  and  phlegm,  known  to  Hindu  physicians 
as  trtdaaha.  The  whole  plant  is  used  in  decoction  along  with 
other  drugs  supposed  to  have  similar  properties ;  it  must  not  be 
confounded  with  Jivaka,.  one  of  the  Aahtavarga,  which  is  a  drug 
unknown  to  the  modem  Hindus.  JD.  Macraei  does  not  appear 
to  have  be^i  noticed  by  any  of  the  European  writers  upon 
Indian  Materia  Medica. 

Description. — A  much-branched  plant,  often  found  on 
Jambul  trees ;  stems  long  and  pendulous,  knotty^  and  with  many 
oblong  pseudo -bulbs;;  leaf  one,i  terminal,  shortly  oblong,  on  the 
terminating  pseudo-bulb,  four  to  eight  inches  long,  sessile ; 
flowers  white,  side  lobes  of  lip  sprinkled  with  red,  solitary  at 
the  base  of  the  leaf,  one  in  front  and  one  behind ;  middle  lobe 
of  the  lip  much  dilated,  and  the  disk  with  two  longitudinal 
fleshy  crests.  This  plant  has  from  its  coloration  been  well 
named  pardalinum  or  panther-like  by  Beichberg« 

Chemical  compasttion.^  The  alcoholic  extract  of  the  dried  roota 
and  stems  was  mixed  with  water  acidulated  with  sulphuric  acid 
and  agitated  with  petroleum  ether,  ether,  and  then  rendered 
alkaline  and  reagitated  with  ether.  The  petroleum  ether 
extract  had  an  aromatic  odour,  and  was  of  a  yellow  colour  and 
soft  consistence.  In  cold  absolute  alcohol  the  greater  part 
dissolved  with  acid  reaction;  the  insoluble  residue  was  white^ 
and  had  the  characters  of  a  wax.  During  agitation  with 
petroleum  ether,  chocolate  flocks  separated. 

The  acid  etiiier  extract  formed  a  waxy,  transparent  red 
varnish,  which  repelled  water,  and  was  insoluble  in  it.  In 
absolute  alcohol  the  extract  dissolved  with  strong  acid  reaction. 
The  extract  was  treated  with  caustic  soda  and  agitated  with 
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^her.  The  ether  extract  formed  a  yellow  vamisli  indistinctly 
crystalline  in  places.  By  the  action  of  acidulated  water  traces 
of  an  alkaloid  were  separated.  The  extract  when  acted  upon 
by  cold  absolute  alcohol  afforded  a  bright  yellow  solution  with- 
out bitter  taste;  the  portion  of  the  extract  insoluble  in  cold 
alcohol  was  white^  by  heating  with  alcohol  it  dissolved)  and  on 
cooling  white  woolly  flocks  separated^  which  on  microscopic 
examination  presented  the  appearance  of  interlaced  hair-like 
masses.  The  amount  of  this  principle  was  very  small  and  its 
nature  could  not  be  determined.  The  alkaline  solution  of  the 
original  ether  extract  was  acidulated  and  reagitated  with  ether, 
which  left  on  separation  a  red  transparent  waxy  varnish) 
insoluble  in  water,  easilv  soluble  in  cold  absolute  alcohol  with 
strong  acid  reaction  and  bitter  taste.  This  principle  had  the 
properties  of  a  resin  acid,  and  we  propose  terming  it  ^  Jibantie 
€u:id.  The  alkaline  ether  extract  contained  traces  of  a  white 
alkaloid  without  bitterness,  crystallizable  from  ether,  and 
giving  a  faint  yellow  coloration  with  Frohde's  reagent  in  the 
cold,  deepening  slightly  on  warming  ;  no  reaction  with  nitric 
acid.  We  provisionally  call  this  alkaloid  Jibantine,  This 
alkaloid  appeared  similar  to  the  one  contained  in  the  acid 
ether  extract. 

The  chocolate-coloured  flakes  referred  to  as  having  separated 
f>n  agitation  with  petroleum  ether,  were  repeatedly  agitated 
with  ether,  which  on  evaporation  afforded  a  small  amount  of 
extractive  similar  to  the  original  acid  ether  extract.  The 
insoluble  flocks  were  then  dissolved  in  caustic  soda  and  reagi* 
tatod  with  ether,  the  ether  affording  a  small  amount  of 
extractive.  The  alkaline  solution  was  rendered  acid  and 
reagitated  with  ether,  which  separated  a  certain  amount  of  a 
bitter  acid  resin,  similar  to  the  one  we  have  termed  fi  Jibantio 
acid,  while  chocolate  flocks  remained  insoluble. 

fi  Jibantie  acid  when  freshly  precipitated  from  an  alkaline 
solution  by  acids  would  appear  to  be  easily  soluble  in  ether,  but 
the  flocks  after  standing  become  less  soluble*  The  chocolate 
flocks  just  referred  to  were  repeatedly  agitated  with  ether, 
dissolved  in  caustic  soda,  precipitated  mth  acid,  and  reagitated 
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with  ether,  in  order  to  separate  /3  Jibantic  acid.  Finally  the 
flocks  insoluble  in  ether  were  dissolved  in  alcohol,  which 
afforded  a  red  solution  with  only  sight  bitterness.  We  pro* 
visionally  call  this  acid  «  Jibantic  acid. 

The  chief  points  of  difference  and  resemblance  between  these 
two  acids  may  be  summarized  thus — bitterness,  and  easy 
solubility  of  the  j8  acid,  when  freshly  precipitated,  in  ether : 
slight  bitterness  and  insolubility  of  the  a  acid,  when  freshly 
precipitated,  in  ether.  The  j8  acid  is  precipitated  in  lighter 
coloured  flocks  from  an  alkaline  solution  than  the  a  acid.  Both 
acids  are  soluble  with  equal  readiness  in  alkalies  and  cold  absolute 
alcohol. 

VANDA  ROXBURGHII,  Br. 

Fig.— Bot.  Rpg.,  t.  506;  JFight  Ic,  t  916;  FL  des  Scrrcs, 
ii.,  ^.  11  ;  Rnichb.  F7.  Rrot,,  L  121. 

Hab. — Bengal,  Behar,  Guzerat,  Concan  to  Travancore* 
The  roots. 

SACCOLABIUM  PAPILLOSUM,  io^^/. 

Fig,— Bot.  Reg.,  L  1552. 

Hab. — Bengal    and    the  Lower    Himalaya,   Assam,   the 
Crangetic  Delta,  the  Circars  and  Tenasserim.     The  roots. 
Vernacular. — Ri^sna  [Ind.  Bazars). 

History,  Uses,  &C» — We  have  already  stated  (Vol.  ii, 
J).  260)  that  we  consider  it  probable  that  the  original  Rusna  of 
the  Arians  was  Inuln  Helen  ium,  as  the  two  drugs  at  the  head 
^f  this  article  are  notably  deficient  in  the  properties  ascribed  to 
Rasna  by  Sanskrit  writers ;  for  instance,  the  plants  under 
^consideration  cannot  be  described  ah  Gandha-mula  *' having  a 
strong  smelling  root,''  Dutt  (MaL  Med.,  p.  258)  remarks  : — 
^^  Under  the  name  of  rasnay  the  roots  of  Vanda  Roxhurghii  and 
Acajnpe  papillosa  arc  both  indiscriminately  used  by  native 
physicians*  They  are  very  similar  in  the  appearance  of  their 
roots  and  loaves,  though  they  differ  much  in  their  flowers  and 
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fruit.  One  native  physician  whom  I  consulted,  pronounced 
both  of  these  plants  to  be  rdsna  ;  when,  however,  I  showed  him 
the  different  flowers  and  fruit  of  the  two  species,  he  was 
puzzled."  The  description  of  the  properties  and  uses  of  rasna 
will,  we  think,  convince  our  readers  that  the  original  drug  was 
not  what  is  now  used« 

Basna  is  said  to  be  bitter  and  fragrant,  and  useful  in  rheuma- 
tism; the  Rdsnapanchaka  is  a  decoction  of  rdsna;  Tmospora 
cordifoUay  wood  of  Cedt^us  Deodaray  Ginger,  and  root  of  Ricinu^ 
communis,  of  each  equal  parts ;  it  is  a  popular  prescription 
for  rheumatism.  Rdsna  gugguiu  is  a  ghrita  composed  of  eight 
parts  of  rdsna  and  ten  of  bdellium  beaten  into  a  uniform  mass 
with  clarified  butter ;  it  is  given  in  drachm  doses  in  sciatica. 
Rdsna  is  also  an  ingredient  of  several  oils  used  for  external 
application  in  rheumatism  and  neuralgia,  43uch  as  Ma/idmdsha 
iaila,  Madhyama  Nardyana  UUla,  Hfc,  Vanda  is  a  general  nam© 
in  Sanskrit  and  the  vernaculars  for  parasitic  plants ;  other 
Sanskrit  names  for  these  plants  are  Vnkshddani^JidL  Vriksharuha 
/*  growing  on  trees."  They  are  further  distinguished  by  the 
addition  of  the  names  of  the  tree  on  which  they  grow,  thus 
Amara-vanda  would  signify  the  Vanda  of  the  Amara  or  mango. 

Description. —  V.  RoxburghiL — Stem  climbing,  1 — 2  feet ; 
leaves  6  to  8  inches  long,  praemorsci  narrow,  complicate  ; 
peduncle  6  to  8  inches,  6  to  10-iid ;  sepals  and  petals  yellowish- 
green  or  bluish,  except  from  the  clathrate-brown  nerves, 
margins  white,  lip  half  as  long  as  the  sepals  or  more,  disk 
of  mid-lobe  convex  with  fleshy  ridges  and  white  margins  and 
mesial  lines,  spur  conicaL 

8.  papillosanu — Stem  climbing,  2  to  3  feet ;  leaves  8  to  4 
inches  long,  obliquely  notched,  narrow,  complicate ;  scape  1  to  2 
inches,  closely  scarred  at  the  base,  internodes  close,  bracts  semi- 
circular ;  flowers  $  of  an  inch  in  diameter,  mid -lobe  of  lip  ovate, 
spur  conical,  pubescent  within,  petals  yellow  marked  with  red 
Un^s,  lip  white. 

In  the  Concan  8.  Wightianumy  Hook,  f.,  Rheede,  HorL  MaK 
xii.,  t,  4,  and  8.  prtemorsum,  Hook.  f«  Rheede^  Hort,  Mai.  xu.» 
III.— 50 
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t.  4y  very  similar  plants,  are  used  as  Rasila.    The  Marathi 
peasants  call  these  plants  K&nbher. 

Ordinary  bazar  lUsna  both  in  Calcutta  and  Bombay  consists 
of  long  branching  roots,  having  something  the  appearance  of 
sarsaparilla,  but  of  a  dark  greyish-brown  colour.  The  bark  is 
thin  and  marked  by  numerous  longitudinal  furrows,  the 
substance  of  the  root  light-brown  and  very  fibrous  ;  a  transverse 
section  shows  the  woody  portion  to  be  arranged  in  wedge- 
shaped  bundles.  The  root  is  inodorous,  and  has  a  starchy 
bitterish  and  astringent  taste. 

In  Bombay  a  second  kind  of  R&sna  is  sold  at  a  much  higher 
price,  which  bears  no  resemblance  to  the  ordinary  commercial 
article  ;  it  occurs  as  straight  pieces  of  a  root  about  the  size  of  a 
crowquill  at  the  thickest  part,  gradually  tapering  to  a  point,  and 
tied  up  in  small  bundles  with  thread.  This  root  is  of  a  light 
brown  colour,  with  a  thick  and  very  hard  bark ;  it  has  a  faint 
peculiar  odour  when  powdered,  which  recalls  that  of  ipeca- 
cuanha. It  is  called  Khadaki-raana  in  Bombay.  Under  this 
name  we  have  also  received  the  roots  of  Tt/hphora  asthmatica. 

Chemical  composition. — The  standard  Bdsna  of  the  Indian 
bazars  yielded  the  following  principles  when  an  alcoholic 
extract  of  the  whole  dried  plant  was  treated  in  a  similar  manner 
to  that  described  under  Jihanii  p.  390 :  a — resin  acid  of  a  cho- 
colate colour,  insoluble  in  petroleum  ether  and  ether :  /3 — ^resin 
acid  soluble  in  ether :  neutral  yellow  resin :  an  alkaloidal 
principle:  a  white  neutral  principle:  a  neutral  fluorescing 
principle.  In  physical  and  chemical  properties  the  first  five 
principles  were  similar  to  those  described  under  Jibanti.  An 
examination  of  the  more  expensive  Riana  of  the  Bombay 
market  gave  the  following  results  :-— 

A  tincture  prepared  with  80  per  cent,  alcohol,  gelatinized  on 
concentration,  after  separation  of  the  whole  of  the  alcohol,  the 
extract  was  agitated  with  amyUc  alcohol,  and  water  acidulated 
with  acetic  acid.  Amylic  alcohol  was  selected  for  the  first 
extraction,  because  preliminary  experiments  indicated  that 
when  petroleum  ether  or  ether  was  used  for  agitation  with  an 
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aqueous  solution  of  the  alcoholic  extract,  the  Uquid  formed  an 
emulsion  which  showed  little  or  no  tendency  to  separate.  The 
amylic  alcohol  tincture  was  evaporated  on  a  water  bath^  and, 
when  dry,  was  repeatedly  agitated  with  ether,  until  colouring 
matter  ceased  to  be  dissolved.  The  extract  insoluble  in  ether 
was  then  redissolved  in  amylic  alcohol  and  agitated  repeatedly 
with  barjrta  water,  until  the  baryta  water  ceased  to  be  colored 
yellow.  During  agitation  a  soft  varnish-like  mass  separated 
and  adhered  to  the  sides  of  the  bottle.  By  this  treatment  the 
original  amylic  alcohol  extract  was  separated  into  three  fractions : 
(1)  The  amylic  alcohol  solution,  (2)  the  varnish-like  residue 
adhering  to  the  sides  of  the  bottle,  and  (3)  the  baryta  water 
solution. 

(1)  The  amylic  alcohol  solution  on  evaporation  left  a  solid 
residue,  which,  after  being  pounded,  and  agitated  with  ether,  to 
remove  traces  of  adherent  amylic  alcohol,  possessed  the  proper- 
ties of  a  saponin-Iike  principle ;  it  frothed  considerably  with 
water;  treated  with  concentrated  sulphuric  acid,  a  dirty  reddish 
coloration  was  slowly  developed  ;^  in  water  and  aqueous 
ammonia  it  was  only  slightly  soluble,  but  dissolved  easily  in 
ordinary  acetic  acid.  A»  extracted  the  principle  was  not  pure, 
it  contained  colouring  matter  and  barium. 

(2)  The  vamish-Iike  residue  was  dissolved  in  acetic  acid  and 
agitated  with  amylic  alcohol,  the  extract  beidig  treated  with  ether 
to  remove  traces  of  amylic  alcohol.  This  extract  also  behaved 
like  a  saponin-like  principle:  after  puj*ification  it  formed  a 
yellowish  powder,  it  frothed  considerably  with  water ;  treated 
with  concentrated  sulphuric  acid,  it  developed  in  a  shorter  period 
than  the  first  extract  a  beautiful  bright  carmine  coloration :  im 
water  it  was  easily  soluble,  a  concentrated  solution  having 
much  the  physical  appearance  oi  an  aqueous  egg  albumen,  and 
it  dissolved  readily  in  aqueous  ammonia. 

(3)  The  baryta  water  solution  contained  much  colouring  matter 
and  a  small  amount  of  a  principle  which  frothed  with  water, 
which  was  probably  a  mixture  of  the  two  principles  already 
mentioned. 
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The  original  aqueous  eolution  of  the  alcoholic  extract  left 
after  agitation  with  amylic  alcohol  wa&  acidulated  with  acetic 
acid  and  agitated  with  ether.  The  ether  extract  contained  a 
neutral  resin-like  principle,  a  very  bitter  resin  acid,  the 
bitter  taste  of  the  drug  being  probably  due  to  thi»  resin^  and 
a  white  Grystalli2able  acid. 

Finally,  the  acid  aqueous  solution  was  treated  with  sodic 
carbonate  in  excess  and  reagitated  with  ether.  The  ether 
separated  traces  of  an  alkaloidal  principle,  which  afforded  a 
faint  yellow  coloration  with  Frohde's  reagent,  deeping  slightly 
on  heating. 

Vanda  Spathulata,  Spreng,,  is  the  Ponnamp&U'mara" 
vara  of  Kheede  (12,  3),  and  is  supposed  on  the  Malabar  Coast 
to  temper  the  bile  and  abate  phrenzy,  and  the  golden  yellow 
flowers,  reduced  to  powder,  are  given  in  consumption,  asthma, 
and  mania.     (See  Ainslie,  Mat,  Med.,  ii.^  321.) 

Rhynchostylis  retusa,  BJume,  is  also  mentioned  by 

Eheede  (xii.,  1),  also  Cymbidium  tenuifolium  (xii.,  5 

and  6)  and  C,  orafmn  (xii.,  7),  as  emollients.  C.  aloifolium 
(xii.,  8)  is  said  to  be  emetic  and  purgative. 


SCITAMINEiE. 
CURCUMA  AROMATICA,  BalM. 

Fig.—Salisb.  Farad.,  t.  96;  Eosc.  adt,  M03;  Wight  Ic, 
t.  2005  ;  Bot.  Mag.,  t.  1646.  Wild  Turmeric,  Yellow  Zedoaiy, 
Cochin  Turmeric  [Enj,\  Zedoaire  jaune  {Fr.). 

Hab. — Throughout  India,  wild  and  cultivated.  The 
tubers. 

Vernacular. — Jangli-haldi,  Ban-haldi  {Hind.),  Ban-halad 
(Beng.),  Ran-halad,  Vedi-halad  (Mar.),  Amba-halad  {Ouz.), 
Kashturi-manjal  {Tarn,),  Kasturipasupa,  Eattu-mannal  (Tei,), 
Kasturi-arishina,  Kad-arishina  (Ca«.). 
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History»  Uses^  &c.^— This  plant  is  the  Yana-haridra  or 
''  wild  turmeric  "  of  Sanskrit  writers.  The  Arabian  and  Persian 
physicians  do  not  notice  it,  and  probably  did  not  distingtiish  it 
from  turmeric.  Boxburgh  and  Ainslie  wrongly  supposed  it  to 
be  the  Jadwar  of  the  Arabians  (see  Vol.  I.^  p.  20).  It  is  the 
turmeric-coloured  zedoary  of  Ainslie,  who  states  that  the 
Mahometans  of  Southern  India  suppose  it  to  be  a  valuable 
medicine  in  snake-bite,  administered  in  conjunction  with  golden 
orpiment,  costus,  and  ajwain  seeds.  Guibourt  (ii.,  p.  214) 
calls  it  Zedoaire  jaune,  and  states  that  the  plant  which  produces 
it  has  been  well  described  and  figured  by  Rumphius,  and  is  his 
Tommon  hezaar  or  Tommon  primum^  which  has  been  wrongly 
referred  by  most  writers  to  the  Curcuma  Zedoai^  of  Roscoe. 
(7.  Aromaiica  is  identical  with  the  Cassumunar  described  by 
Pereira  {Mat  Med,,  Vol.  IL,  Pt.  I.,  p.  236),  and  the  "Cochin 
Turmeric"  noticed  by  Fliickiger  and  Hanbury  {Pkar-- 
macographia,  p.  680).  The  properties  of  this  drug  are  very 
similar  to  those  of  turmeric,  but  its  flavour  being  strongly 
camphoraceous  is  not  so  agreeable.  It  is  used  medicinally  by 
the  Hindus,  in  combination  with  other  drugs,  as  an  external 
application  to  bruises,  sprains,  &c.,  and  is  applied  to  promote 
the  eruption  in  the  exanthematous  fevers ;  it  is  seldom  used 
alone,  but  is  combined  with  astringents  when  applied  to  bruises^ 
and  with  bitters  and  aromatics  to  promote  eruptions ;  it  is  never 
used  as  a  condiment  in  India^  but  a  kind  of  arrowroot  is 
prepared  from  the  tubers  in  Travancore.  ^The  plant  under 
favourable  circumstances  produces  central  tubers  as  large  as  a 
small  turnip.  One  of  us  has  had  it  under  cultivation  for  some 
years;  the  leaves  when  young  have  a  central  purple  stain,  which 
almost  disappears  when  they  attain  their  full  size.  The  flowers 
appear  in  May  or  June^  with  the  first  leaves,  just  before  the 
the  rainy  season. 

Description. — Central  rhizome  oblong  or  conical^  often 
more  than  two  inches  in  diameter,  external  surface  dark-grey, 
marked  with  circular  rings  and  giving  off  many  thick  rootlets  ; 
at  the  ends  of  some  of  them  are  orange-yellow  tubers  about  the 
size  and  shape  of  an  almond  in  its  shell ;  lateral  rhizomes  about 
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as  thick  as  the  finger,  with  a  few  fleshy  rootlets.  Internally 
both  central  and  lateral  rhizomes  are  of  a  deep  orange  colour 
like  turmeric  ;  the  odour  of  the  root  is  strongly  camphoraceous. 

Microscopic  structure. — Similar  to  that  of  turmeric. 

Chemical  composition, — The  drug  yielded  to  analysis  : — 
Ether  extract  (essential  oil,  fat,  and  soft  resins)...  12'0& 

Alcoholic  extract  (sugar,  resins) , 1*14 

Water  extract  (gum,  acids,  &c) 6*50 

Starch 2346 

Crude  fibre 842 

Ash 4-46 

Moisture 13-33 

Albuminoids,  modifications  of  arabin,  &c.   .., 30*63 

100-00 


The  root  had  an  odour  of  ginger;  curcumin  was  present. 
The  water  extract  gave  a  crystalline  precipitate  with  lead 
acetate,  which  was  found  to  be  due  to  the  presence  of  malic  acid* 

Commerce. — The  plant  is  chiefly  grown  at  Alwaye,  North- 
east of  Cochin,  and  is  also  collected  in  Mysore,  Wynaad,  and 
other  localities  in  Southern  India  for  export  to  Europe  as  a 
substitute  for  turmeric  to  be  used  in  dyeing.  It  is  exported 
from  Cochin  and  Bombay.  Value,  Rs.  24  to  25  per  candy  of 
5^  cwts.  for  the  unpeeled  root,  Rs.  27  to  28  when  peeled. 

A  European  firm  of  Druggists  in  Bombay,  writing  to  London 
for  the  ingredients  to  make  Warburgh's  fever  tincture,  was 
supplied  with  this  article  as  Zedoary. 

Exports  of  Turmeric  from  Cochin  :-— 

Europe,  &c.    India,  Burma,  &c.    Total  cwts. 

1884-85  5,154  6,361  11,516 

1885-86  7,610  2,776  10,886 

1886-87  6,081  1,967  7,998 

1887-88  2,356  2,039  4,395 

1888-89  459  1,817  2,276 

1889-90  2,013  6,704  8,717 
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CURCQMA  ZEDOARIA,  iJo«c. 

Fig. —  Bo9c.  Beit,  t.  109;  Roxh.  Cor.  PL,  t.  101 ;  JRheede, 
Sort  Mai.  xi,,  t,  7.    Zedoary  (Eng.),  Zedoaire  (fr,). 

Hab.— -Eastern  Himalaya^   cidtiyated  throughout  India. 

The  tubers. 

Vernacular. — Kachdra  {Hind.,  Bang.,  Mar.,  Can.,  Ouz.), 
Kichilick-kizhanghu,  Pulan-kizhanga  (Tarn.),  Kichili-gaddala, 
Kachoram  (Tel.),  Kacholam,  Kachuri-kizhanna,  Pula-kiz- 
hanna  (Mai.). 

History,  Uses,  &C. — This  plant  is  the  Sati  and  Kra- 
chura  of  Sanskrit  writers,  and  the  Zerumbad  and  IJrdk-el-kaf  dr, 
''camphor  root,"  of  the  Arabians.  It  is  noticed  by  the  later 
Greek  physicians  under  the  name  Covpoyt^ib^  a  corruption  of  the 
Arabic  name,  which,  in  the  Middle  Ages,  was  variously  written 
as  Zeruban,  Zerumber,  and  Zerumbet.  It  is  not  the  C^toap  of 
-Stius  (A.  D.  540 — 550)  or  the  rCrrhvaptov  of  Myrepsus,  or  the 
Zedoar  of  MacerFloridus  (A.  D.  1140).  Barbosa  (1516)  speaks 
oiZedoaria  and  Zeruban  as  distinct  articles  of  trade  at  Cannanore, 
so  that  it  must  have  been  some  time  after  this  date  that 
Zerumbet  came  into  use  in  Europe  as  a  cheap  substitute  for  the 
Zedoar  of  the  earlier  physicians,  which,  we  have  no  doubt,  was 
the  same  drug  as  the  Jadwar  of  the  Arabians.  This  name, 
correctly  written  by  -33tius,  is  the  j^j  ^j  (Zhedwar)  of  the 
ancient  Persians,  and.  is  described  in  the  Burhin  (A.  D.  1046) 
as  a  drug  used  as  an  antidote  to  poisons,  the  same  as  the 
Jadwar  of  the  Arabians,  and  also  called  MahpaMn.  Ibn  Sina 
of  Bokhara,  who  lived  about  the  same  time  (980 — 1037), 
describes  Jadw&r  shortly  in  the  following  words  :— 
*i-  Jol  J  Aijtjyi**^  ftt^  h^U\  —"it  has  the  form  of 
the  root  of  Aristolochia,  but  is  smaller."  Haji-Zein-el-attdr, 
the  well-known  Persian  physician  and  apothecary,  and  the 
author  of  the  "Ikhtiarat"  (A.  D.  1368),  describes  Jadwar  as  a 
root  about  the  size  and  shape  of  the  Indian  Cyperus  root,  but 
harder  and  heavier,  and  the  same  as  the  Indian  drug  Nirbisi, 
the  best  internally  of  a  purplish  tint.    He  states  that  there 
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are,  as  far  as  his  experience  goes,  four  drugs  sold  as  Jadwir> 
viz.,  a  white  kind,  a  purplish,  a  black  and  a  yellow  ;  the  people 
of  Cathay  call  the  yellow  kind  Kurii  and  the  purplish  Burbi, 
the  other  two  kinds  come  from  India.     As  to  the  locality  in 
which  the  drug  is  collected,  he  states  that  there  is  a  mountain 
called  Farajal  between  India  and  Cathay,  where  the  plant  grows 
along  with  the  aconite,  and  that  the  latter,  whenever  it  grows 
near  the  Jadwar,  loses  its  poisonous  properties  and  is  eaten  with 
impunity  by  the  inhabitants.     Where  the  Jadwar  does  not  grow, 
the  aconite  (Bish)  is  a  deadly  poison,  and  is  called  Halahal  by 
the   natives    (Halahala,  Sanskrit).     In  the  Diet,  Econ.  Prod, 
of  India  (ii.,  p.  656),  the  following  interesting  account  of  certain 
drugs  collected  in  Nepal  by  Dr.  Gimlefcte,  the  Residency  Surgeon, 
substantially   confirms    Haji-Zein's   description  of   Jadwar  or 
Nirbisi : — According  to  Dr.  Gimlette,  ^*  the  Kala  bikh  of  the 
Nepalese  (the  Dulingi  of  the  Bhoteas)  is  a  very  poisonous  form 
of    Aconitum  ferox,  so  poisonous,  indeed,  that  the  Katmandu 
druggists  will  not  admit  they  possess  any.     Pahlo  (yellow)  bikh 
is    a  less    poisonous  form   of  the   same  plant,   known  to  the 
Bhoteas  as  Holingi,  while  Set/io  (white)  bikh  (the  Nirbisi  sen  of 
the   Bhoteas)    is   A.  Napel/us^    and  Atis  is    Aconitum  hetero- 
phyllum.     The   aconite    adulterants  or  plants  used  for  similar 
purposes  are,  Cj/nanthm  lobatns,  the  true  Nirbi»i  of  Nepal,  the 
root  of  which  is  boiled  in  oil,  thus  forming  a  liniment  which 
is  employed  in  chronic  rheumatism.     Delphinium  denudatuniy 
the  Nilo  (blue  or  purplish)  bikh  of  the  Nepalese  and  the  Nirbisi 
of  the  Bhoteas,  Dr.  Gimlette  says,  is  used  by  the  Baids  of  Nepal 
for  the  same  purposes  as  the  Setho  and  Pahlo  bikh.     Geranium 
collinum  (var-Donianum)  is  the  Ratho  (red)  bikhoi  the  Nepalese, 
and  the  Nirbisi-num  of  the  Bhoteas,  and,  like  the  Setho  bikh,  is 
given  as  a  tonic  in  dyspepsia,  fevers,  and  asthma.     Lastly,  a 
plant  never   before    recorded   as   used   medicinally^    namely, 
Caragana  crassicaulis,  is  known  as  the  Artiras  of  the  Nepalese, 
and   the   Kurti  of   the  Bhoteas;    it  affords  a  root  which  is 
employed  as  a  febrifuge." 

The  Jadwar  or  Nirbisi  myth  appears  to  have  been  invented 
in  the  East  to   account    for    the  curious    occurrence    on   the 
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Himalayas  of  poisonous  and  non-poisonous  aconites  growing 
side  by  side  (see  Vol.  I.,  pp.  1,  15,  18,  20). 

It  would  appear  also  that  the  Curcumas  have  no  claim  to  the 
name  of  zedoary,  which  was  probably  first  given  to  them  about 
the  middle  of  the  16th  century,  as  Clusius's  figure  of  Gedwar  is 
certainly  meant  for  the  pendulous  tuber  of  a  Curcuma.  The 
substitution  of  the  cheaper  for  the  more  expensive  article  is 
rendered  highly  probable  by  the  fact  that  Zerumbet  was  con- 
sidered by  the  Arabians  to  be  very  little  inferior  to  Jadwar  as  an 
antidote  to  poisons.  Ibn  Sina,  Ibn  Baitar,  and  Ibn  Jazla  in  the 
Minhdj  use  almost  the  same  words  in  speaking  of  these  drugs  ;  of 

Jadwar  they  say  :— <^l»il'j  lt^  '  «/^  ^rj^  ^^  T-^'  <^^^  -^»  "^^ 
is  an  antidote  for  all  poisons,  even  those  of  aconite  and  the  viper"; 

and  of  Zerumbet -J  I J  o^-' I  vj^  t^  '*^  fh^^t-^  C^  u^ 
"it  is  most  useful  against  the  bites  of  venomous  animals,  and  is 
almost  equal  to  Jadwar. "  Both  drugs  were  considered  to  have 
properties  similar  to  Darunaj  (see  Vol.  II.,  p.  292).  Ainslie 
(Mat  Ind.y  i,  492)  remarks  that  C.  ZedoaHa  is  the  Lampooyang 
of  the  Javanese,  and  the  Lampiiiiim  of  Rumphius  {Herb.  4mfe, 
v.,  p.  J  48),  and  that  it  is  a  native  of  the  East  Indies,  Cochin- 
China,  and  Otaheite.  He  quotes  GeofEroy's  description  of  the 
druo",  which  leaves  no  doubt  as  to  its  identity  with  the  modern 
Kachora — "  Foris  cinerea,  intus  Candida ;  sapore  acri-amaricante 
aromatico ;  odoro  tenui  f ragrante,  ac  valde  aromaticum  suavi- 
tatcra,  cum  tunditur  aut  manducatur,  spirante  et  ad  camphoram 
aliquatenus  accedente."  Guibourt  states  that  C.  Zedoaria  is  the 
Zerumbet  of  Serapion,  Pomet,  and  Lemery.  The  following  is 
his  description  of  it :— *'  The  round  zedoary  is  gre  yish-white 
externally  heavy,  compact,  grey  and  often  horny  internally, 
ha  vino-  a  bitter  and  strongly  camphoraceous  taste,  like  that  of 
the  lono"  zedoary,  which  it  also  resembles  in  odour.  The  odour 
of  both  drugs  is  analogous  with  that  of  ginger,  but  weaker 
unless  the  rhizome  be  powdered,  when  it  developes  a  powerful 
aromatic  odour,  similar  to  that  of  cardamoms."  {Hist.  Nat. 
C°*^  Ed.,  Vol.  II.,  p.  213.)  In  our  opinion  there  is  no  doubt 
that  0. ' Zedoaria  is  the  source  of  the  round  and  long  zedoury 
of  commerce.  The  plant  is  common  in  Bombay  gardens,  and 
III.— 51 
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was  probably  introduced  by  the  Portuguese,  whose  descendants 
and  converts  at  the  present  day  use  the  leaves  in  cookery, 
especially  with  fish.  From  Dr.  IIov^'s  account  of  Bombay  in 
1787  it  appears  that  Kachura  and  Turmeric  wore  cultivated 
at  that  time  in  the  cocoanut  woods  at  Mahim.  The  natives 
chew  the  root  to  correct  a  sticky  taste  in  the  mouth ;  it  is  also  an 
ingredient  in  some  of  the  strengthening  conserves  which  are 
taken  by  women  to  remove  weakness  after  child-birth.  In 
colds  it  is  given  in  decoction  with  long-pepper,  cinnamoa  and 
honey,  and  the  pounded  root  is  applied  as  a  paste  to  the  body, 
Rheede  says  that  the  starch  of  the  zedoary  is  much  esteemed, 
and  that  the  fresh  root  is  considered  to  be  cooling  and  diuretic, 
it  checks  leucorrha3al  and  gonorrhooal  discharges  and  purifies 
the  blood.  The  juice  of  the  leaves  is  given  in  dropsy.  One  of 
us  has  had  the  plant  in  cultivation  for  some  years  ;  it  blossoms 
in  the  hot  weather  just  before  the  rains,  when  the  first  leaves 
begin  to  appear. 

Description. — Guibourt's  description  already  given 
agrees  exactly  with  the  Kachura  of  India,  but  it  is  often  cut 
into  transverse  slices  instead  of  into  halves  and  quarters, 

Min'oscopic  structure. — This  is  essentially  the  same  as  that 
of  turmeric,  but  the  resin  and  essential  oil  in  the  cells  is  of  a 
yellowish- white  colour,  and  the  greater  portion  of  the  starch 
grains  are  ovoid  or  pyriform,  instead  of  narrow  and  elongated 
as  in  turmeric. 

Chemical    composition, — Zedoary     contains,     according     to 

Bucholz    (Repert,  Pharm.  xx.,  376),  volatile  oil,  a  bitter  soft 

resin,  a  bitter  extractive  matter,  gum,  starch,  &c.     The  oil  i^ 

turbid,  yellowish- white  and  viscid,  has  a  camphoraceous  taste 

and  smell,  and  consists  of  two  oils,  one  lighter,  the  other  heavier 

than  water,     Trommsdorif  obtained  from  the  root  a  substance 

which  he  called  ZeJoarin,  but  did  not  further  describe  it.     A 

proximate  analysis  afforded : — 

Essential  oil,  resin,  curcumin,  &c ,..,..•  3'79 

Resins,  sugar -90 

Gum  and  organic  acids 1522 

Starch 17  20 
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Crude  fibre  10-92 

Ash  6-06 

Moisture 10-3] 

Albuminoids,  Arabins,  &c.    ., 85*60 

]  00-00 

Commerce. — The  Bombay  market  is  supplied  from  Ceylon. 
Value,  Bs.  20  to  Rs.  30  per  candy  of  7  cwts.  The  drug  is 
chiefly  used  in  India  as  a  cosmetic.  Roxburgh  states  that 
Bengal  is  supplied  from  Chittagong. 

CURCUMA  CJESlPi.Roxb. 

Hab. — Bengal.     Often  cultivated.     The  tubers. 

Vernacular. — Nar-kachura,  Kali-haldi  (Hind,,  Guz.),  Kili- 
halad  (Mar,),  Kdli-halad,  Nilkanth  (Beny,),  Mdna-pasupu 
(TeL), 

History*  Uses,   &C. — This  drug  is   one  of  the    two 
Zerumbads    of  modem  Persian   writers   on   Materia   Medica. 
Strange  to  say,  it  is  not  noticed  by  most  European  writers  on 
Indian  drugs,  though  it  is  well  known  and  to  be  found  in  all 
the  shops.     It  is  the  Tommon    Ham  of    Ruraphius,    and   the 
Carcuma  long,  of  Guibourt,  who  classes  it  with  the  turmerics. 
See  Hist.  Nat.^  II.,  p.  210,  6™®  Ed.,  where  a  figure  will  be 
found.     Guibourt's  descriptidn  is  as  follows : — **  Ce  curcuma 
est    en    tubercules    cylindriques,    c'est-ii-dire    qu'il    conserve 
sensiblement  le  m^me  diametre  dans  toute  sa  longueur,  malgr^ 
ses  diff^rentes  sinuosit^s.     II  est  plus  long  que  le  precedent, 
mais  beaucoup  plus  mince,  n'^tant  jamais  gros  comme  le  petit 
doigt ;  sa  surface  est  grise,  souvent  un  peu  verd&tre,  rarement 
jaune,  chagrin^e,   ou  plus  souvent  nette   et  unie.     II  est  & 
rint^rieur  d'une  couleur  si  foncde  qu'il  en  parait  rouge-brun, 
ou  mSme   noir.     II  a  une  odeur   aromatique  tres   ddvelopfe, 
analogue  el  celle  du  gingembre ;  sa  saveur  est  ^galement  tr^s 
aromatique  et  cependaut  asscz  douce  et  nidlement  amere.     II 
est  impossible   de  m^connaitre  dans  cette  racine  les   articles 
digitus  du  Curcuma  doinestica  minor*     Enfin,  on  trouve  dans  le 
curcuma  du  commerce,  mais  en  petit  quantitd^  des  tubercules 
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ronds  de  la  grosseur  d'une  aveline,  Bouvent  didymes,  on  ojffrat 
les  restes  de  deux  stipes  foliacfe.  Ces  tubercules  offrent 
d'ailleurs  tous  les  caracteres  des  pr^c^dents,  et  sont  les  matrices 
radicis  du  Curcuma  domestica  minor.''  Nar-kacliura  appears 
to  have  been  once  imported  into  Liverpool  under  the  name  on 
Kntchoo*  (Phar,  Jour,  ( II. ),  Vol.  I.,  p.  1 7. )  Aitchison  {Note^  on 
Prod,  of  W,  Afghanistan  and  N.  U.  Persia,  jp,  51)  reixL&Tks: — 
"  Zedoary,  J idwdr,  Jizwar,  kachur,  kachul^  is  imported  in  quantity 
from  India,  most  of  it  to  be  passed  on  to  Turkistan.  The  long 
tubers  are  called  nar-kacfnii,  and  the  round  ones  mada-kachul, 
as  if  they  were  the  products  of  two  different  plants,  but  I  have 
only  seen  them  mixed  together,  and  not  sold  as  two  distinct 
roots.  The  Turkomans  employ  these  roots  as  a  rubefacient,  to 
rub  their  bodies  down  with  after  taking  a  Turkish  bath.  In 
this  part  of  the  country,  in  lieu  of  these,  the  nodes  on  the  roots 
of  Eremostachijs  labiosa  and  another  species  are  collected  and 
sent  on  to  Turkistan.  Curcuma  roots  are  employed  a  little 
in  native  medicine,  and  as  a  condiment." 

The  plant  is  a  native  of  Bengal,  and  is  cultivated  there  to 
supply  the  Indian  market.  Nar-kachdra  is  considered  to  have 
nearly  the  same  medicinal  properties  as  Kachura  ;  it  is  chiefly 
used  as  a  cosmetic.  The  author  of  the  Makhzan  describes  it 
as  a  kind  of  Zerumbad.  (See  J/aA:/iz«/i,  article  **ZerumbSd.") 
Through  the  kindness  of  Surgeon-Major  Peters  we  have  been 
supplied  with  living  tubers  of  this  Curcuma  from  Dinapore ; 
he  informs  us  that  it  is  common  in  gardens  in  Bengal,  and  is 
used  as  a  domestic  remedy  in  the  fresh  state  much  as  turmeric 
is  in  this  part  of  India.  The  fresh  tubers  are  of  a  pale  yellow 
colour,  but  after  boiling  and  drying  we  find  that  they  assume 
the  couleur  foncee  of  the  drug  found  in  the  shops. 

Description  and  Microscopic  structure. — The 

minute  structure  of  this  tuber  hardly  differs  from  that  of  the 
zedoary.  The  starch  contained  in  the  cells  of  the  parenchyme 
has  been  altered  by  heat,  and  appears  as  a  finely  granular  mass 
nearly  filling  the  cell.  The  resin  cells  are  about  as  numerous 
as  in  the  zedoary,  but  the  contents  are  of  a  dusky  orange 
colour.     The  vascular  system  consists  of  scalariform  and  spiral 
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vessels.  As  to  the  drug,  it  consists  of  small  nearly  globular 
central  tubers,  "from  which  spring  numerous  lateral  rhizomes 
about  the  size  of  ginger.  It  is  of  a  dark- grey  colour  externally 
and  marked  with  circular  rings.  Internally  it  is  very  hard 
and  horny,  of  a  greyish  black,  but  when  cut  in  thin  slices  of  a 
greyish-orange.     The  odour  and  taste  are  camphoraceous. 

Chemical  composition. — A  proximate  analysis  of  this  curcuma 
afforded : — 

Essential  oil,  rosin,  &c 4*47 

Resins,  sugar,  &c ]*21 

Gum,  organic  acids,  &c 10*10 

Starch 18-75 

Cinide  fibre 25-20 

Ash 7-57 

Moisture 9*76 

Albuminoids,  &c 22*94 

100-00 
Commerce. — The  drug  comes  overland  from  Bengal.     Value, 
Rs.  4  to  Rs.  5  per  maund  of  41  lbs.     Guibourt  appears  to  have 
become  acquainted  with  it  from  its  admixture  with  the  turmeric 
of  commerce. 

Curcuma  Amada, — Roxh.,  Rose.  Scit,  t  99,  a  native 
of  Bengal,  is  the  Am-haldi  or  Am-ada  (mango  ginger)  of  the 
natives  of  India.  The  lateral  tubers,  which  are  of  the  size  and 
shape  of  ginger,  and  of  a  pale  yellow  colour,  have  an  agreeable 
odour  like  the  rind  of  the  mango  fruit.  They  are  much  used  in 
Bengal  as  an  ingredient  in  chutneys,  and  are  considered  to  be 
carminative,  stomachic,  and  cooling.  In  their  medicinal  pro- 
perties they  resemble  ginger.  The  plant  is  hardly  known  in 
Western  India,  and  is  not  the  Amba-halad  or  mango  turmeric 
of  Bombay,  which  is  Curcuma  aromatica. 

INDIAN  ARROWROOT. 

Indian  or  Curcuma  Arrowroot  is  obtained  from 

the  following  plants  : — 

Curcuma  angustifolia,  Roxb.,  a  native  of  the  tropical  Hima- 
laya and  Oudh. 
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Curcuma  leucorhiza^  Roxb.,  a  native  of  Behar.  (Rose,  Scif., 
e.  102.) 

Curcuma  moutana,  Rose,  a  native  of  the  Concan  and  Circars. 
(Roxb.  Cor.  PL,  L  151.) 

Curcuma  longa,  Linn.  The  Turmeric  plant.  (BevtL  8f  Trim., 
t.  269.) 

Curcuma  aromatica,  Salisb.,  a  native  of  the  plains  of  India. 
{Rose,  Scit,,  t.  303.) 

Curcuma  ruhescens,  Roxb.,  a  native  of  Bengal. 

Hitchcnia  cauUna,  Baker,  a  native  of  the  Concan.  [Journ. 
Bomb.  Nat.  Hist.  Soc,  II.,  140.) 

Vernacular. — Tikhur  {Hind.,  Bong.),  Tavakhir  {Mar,), 

History,  Uses,  &C, — Tavakshiri,  and  Tavakshiryeka- 
pattrika  arc  Sanskrit  names  for  certain  species  of  Curcuma, 
from  which  are  derived  the  vernacular  terms  Tavakhir  and 
Tikhur,  now  in  common  use  for  Curcuma  starch.  The  starch  is 
prepared  in  many  parts  of  India  by  grating  or  pounding  the 
tubers,  mixing  the  pulp  thus  obtained  with  water,  straining  it 
through  a  cloth,  and  allowing  the  liquid  to  stand  until  the 
starch  separates.  This,  after  several  washings  in  water,  is 
dried  in  the  sun,  and  after  powdering  is  ready  for  use. 

The  following  account  of  the  experimental  cultivation  of 
C.  angustifolia  and  of  the  preparation  of  its  starch  at  the  Saida- 
pct  Experimental  Farm,  Madras,  gives  the  most  exact  inform- 
ation we  possess  regarding  the  yield  and  cost  of  Curcuma  Arrow- 
root:— "A  flat  measuring  0'25  acre  was  planted  with  this  crop 
at  the  end  of  1879,  and  remained  down  during  the  year  under 
report.  It  was  taken  up  at  the  end  of  January  1881  and 
yielded  986  lbs.  of  tubers,  or  at  the  rate  of  3,944  lbs.  per  acre. 
The  yield  of  flour  obtained  has  generally  been  about  12^  lbs. 
from  100  lbs.  of  tubers,  so  that  the  above  yield  would  represent 
an  outturn  of  493  lbs.  of  flour  per  acre.  In  another  case  in  the 
College  Experimental  Garden,  a  plot  measuring  1,160  square 
yards,  planted  with  this  crop  yielded  1,793  lbs.,  or  at  the  rate 
of  7,500  lbs.  per  acre.  The  culture  of  the  plant  is  very  simple  : 
it  is  only  necessary  to  plant  the  sets  in  properly  prepared  soil. 
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and  to  water  them  occasionally  during  the  dry  season.  The 
removal  of  the  crop  is  tedious  unless  the  tubers  can  be  ploughed 
out,  as  potatoes  are  in  England,  which  is  seldom  possible,  owing 
to  the  dryness  of  the  soil.  The  flour  can  be  sold  profitably  at 
four  annas  per  pound,  and  at  this  rate  Rs.  400  per  acre  could  be 
realized." 

Jlr.  Hamilton,  F.C  S.,  to  whom  samples  of  the  starch  were 
submitted,  reported  that  the  mucilage  yielded  by  a  sample 
marked  "1st  sort"  was  nearly  as  good  as  that  of  Maranta 
arrowroot,  but  that  the  sample  when  soaked  in  cold  water  gave 
indications  of  the  presence  of  slight  acidity,  and  also  contained  a 
small  proportion  of  soluble  starch.  He  suggested  the  avoidance 
of  unnecessary  exposure  to  the  sun,  and  the  addition  of  i  an 
ounce  per  gallon  of  caustic  soda  to  the  water  used  in  steeping  the 
pulped  roots.  All  the  Kami)les  sent  to  him  contained  extraneous 
matters,  black  particles,  straw,  &c.,  introduced  during  the 
process  of  drying,  which,  it  is  hardly  necessary  to  say,  would 
render  the  article  unsaleable  in  Europe. 

Curcuma  arrowrout  is  inferior  in  colour  to  SFaranta  arrow- 
root ;  under  the  microscope  it  may  differ  greatly  in  appoarance, 
as  the  starch  grains  of  different  species  of  Curcuma  are  variable 
in  si/e  and  shape. 

Commerce, — iladras  in  18(39-70  exported  3,7*29  cwts.  of 
Curcuma  arrowroot,  valued  at  Rs.  14,152.  In  Bombay  "Mala- 
bar Arrowroot "  fetches  from  Rs.  3  to  Rs.  4  per  maund  of  28  lbs, 

CURCUMA  LONGA,  Lhw. 

Fig. — Benti,  and  Trim,,  t.  209  ;  Itheodo,  Ilort,  Mai,  xi\, 
t.  II.  Turmeric  (E/ifj,),  Curcuma,  Souchet  des  Indes,  Safrau 
des  Indes  (Fr,), 

Hab. —  Parasnathin  Behar.  Cultivated  elsewhere.  The 
tubers. 

VernacnIar,'^lI(i\Ai,  Haldar,  Halja  (Ilind.)^  Ilalad  (Baif/., 
Mar,,  Gnz.),  Manjal  (Tim,),  Pasapu  {Tel),  Manual,  Mariualu 
{Mai.),  Arishina  {Can,). 
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History,  Uses^  &C. — Turmeric  appears  to  have  come 
into  use  in  India  as  a  substitute  for  saffron  and  other  yellow  dyes, 
which  were  used  by  the  ancient  Arians  before  they  inyaded  the 
country.  The  Arians  were,  as  we  know,  great  worshippers  of 
the  solar  system,  hence  they  held  in  special  estimation  those 
plants  which  yield  a  golden-yellow  dye  resembling  sunlight, 
and  attributed  to  them  protective  and  auspicious  properties. 

Turmeric,  best  known  as  Haridra  in  Sanskrit,  has  forty-six 
synonyms,  such  as  Pita ''yellow,"  Gauri  ''brilliant,"  Varnavat 
"  having  colour,*'  Eamala  "  lustfid,"  Nisa,  Rajani,  and  all 
other  words  which  signify  "night."  The  use  of  the  latter 
synonyms  is  variously  explained.  A  distinguished  professor  of 
Sanskrit,  whom  we  consulted,  referred  us  lo  one  of  the  best 
commentators  on  the  Amarakosa,  who  states  that  turmeric 
being  a  substance  used  for  dyeing  came  to  be  called  rajani, 
which  etymologically  means  the  material  by  which  a  thing  is 
dyed,  because  the  word  rajani  had  already  come  to  be  used  in 
the  language  to  denote  *'  night."  A  well-known  Bombay  Vaul, 
to  whom  we  put  the  question,  replied,  "  We  have  tradition 
that  it  is  called  '  night,'  because  in  former  times  married  women 
used  daily  to  apply  turmeric  in  the  evening."  On  further 
enquiry  we  learned  that  this  practice  is  not  extinct,  as  he  sup- 
posed, but  still  prevails  in  Goan  villages,  about  Asnora,  and 
probably  elsewhere.  Married  women  in  the  evening,  when  the 
house- work  is  completed,  dip  their  hands  in  turmeric  water 
and  pass  them  lightly  over  their  cheeks :  the  mistress  of  the 
house  also  performs  the  same  office  for  any  married  friend  who 
may  happen  to  drop  in  at  this  time,  and  on  some  pretence 
detains  her  until  the  lamps  are  lighted.  The  reason  they  give 
for  doing  this  is  that  the  goddess  Lakshmi  may  visit 
the  house  at  this  time.  This  goddess  is  regarded  as  the  wife  of 
Surya,  and  the  practice  is  probably  a  survival  of  sun-worship. 
In  Hindu  ceremonial  turmeric  is  almost  always  necessary. 
Amongst  the  most  important  occasions  on  which  it  is  used  we  may 
mention  the  following  as  prevailing  in  most  parts  of  India  : — 

A  few  days  before  the  marriage  ceremonies  commence,  five 
married  women,  or  five  virgins,  anoint  the  bride  with  turmeric 
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ftnd  oil  upon  the  forehead^  headj  breast,  back,  and  feet,  and  the 
bride  puts  on  a  robe  dyed  with  turmeric,  which  she  wears 
until  the  day  of  the  marriage.  Turmeric  and  oil  is  sent  from 
the  house  of  the  bride  to  the  bridegroom,  who  is  anointed  in 
a  similar  manner,  and  sends  back  a  similar  present  to  the  brido^ 

The  marriage  contract  is  stained  or  spotted  with  turmeric* 
During  the  ceremonies  the  sisters  of  the  bridegroom  perform 
aria  before  him  with  a  dish  of  turmeric  water,  and,  dipping 
their  fingers  in  it,  touch  his  forehead. 

A  portion  of  the  wall  is  daubed  with  turmeric  and  dashes  of 
knnku  after  the  arrival  of  the  bride  in  the  bridegroom's  house, 
and  before  it  are  placed  the  kul  and  all  the  clothes  and  orna- 
ments constituting  the  marriage  presents ;  the  bridegroom,  and 
after  him  the  bride,  prostrate  themselves  before  this  spot. 

The  bridegroom  ties  a  thread  round  the  bride's  wrist,  to 
which  is  attached  a  piece  of  turmeric  and  a  betelnut. 

Towards  the  end  of  the  ceremonies  the  bridal  party  play 
with  turmeric  water,  dashing  it  over  one  another. 

A  woman  who  performs  sati  and  married  women  when  they 
die  are  taken  to  the  funeral  pile  clothed  in  a  robe  dyed  with 
turmeric. 

At  all  times  when  p/tjay  or  worship  of  the  gods,  is  made, 
turmeric  is  necessary. 

When  a  now  sari  (robe)  has  been  purchased,  two  threads  are 
drawn  out,  one  of  which  is  offered  to  Surya,  and  the  other  to 
the  goddess  Tulasi,  and  turmeric  is  appKed  to  the  comer  of  the 
cloth. 

Turmeric  powder  and  ktinku  (a  pigment  made  with  turmeric 
and  lime)  is  presented  to  women  who  have  husbands  living, 
and  to  temple  dancing  girls,  in  the  month  of  Chaitrn,  or  upon 
the  occasion  of  the  Jf  auratra. 

The  Akshata  rice  used  in  various  ceremonies  is  coloured  with 
turmeric  and  lime. 

In  the  lUimayan  turmeric  is  mentioned  as  one  of  tlic  ciglit 
ingredients  of  the  Arghi/a,  a  respectful  oblation  made  to  gods 
III.— 62 
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and  venerable  men.     The  following  are   the  lines  as  given   in 
the  Hindi  version  of  that  poem  : — 

Dahi,  (liirbRy  rochan,  phal^  mdla, 

Nav  tuUi  dal,  mangal-mula. 

Curdled  railk,  Darva  grassi 
Yellow  gall  stonea  of  the  cow,  Fruit i 
Boots,  Lotus  and  Tulsi  leavesi 
Tttrmeric. 

Medicinally  turmeric  is  described  in  the  Nighantds  as  hot^ 
bitter,  pungent,  astringent  and  drying;  it  corroborates  the 
humors,  prevents  skin  diseases,  is  a  useful  application  to  swell- 
ings, boils,  &c.,  and  is  given  in  jaundice.  As  a  domestic  remedy 
it  is  in  daily  use  ;  rubbed  down  with  oil  it  is  applied  to  any 
roughness  of  the  skin,  with  lime  to  bruises,  sprains,  and  all 
kinds  of  wounds ;  a  decoction  forms  a  cooling  eyewash,  boiled 
with  milk  and  sugar  it  is  the  popular  remedy  for  a  cold,  the 
fumes  are  inhaled  by  those  suffering  from  severe  coryza,  cloth 
dyed  with  turmeric  is  used  as  an  eye-shade,  and  ghi  mixed  with 
powdered  turmeric  is  given  to  relieve  cough.  As  a  spice  the 
powder  is  an  ingredient  in  curries  and  sweetmeats^  and  is  used 
by  every  native  of  India.  The  leaves  are  also  used  as  a 
condiment,  especially  with  fish,  which  is  wrapped  in  them  and 
fried. 

It  is  doubtful  whether  turmeric  was  known  to  the  Greeks. 
Dioscorides  mentions  an  Indian  root  as  a  kind  of  KVTFtipos  resem- 
bling ginger,  but  having,  when  chewed,  a  yellow  colour  and 
bitter  taste.  The  Mahometans  use  turmeric  medicinally  in  the 
same  manner  as  the  Hindus ;  they  also  prescribe  it  in  affections 
of  the  liver  and  jaundice  on  account  of  its  yellow  colour.  There 
arc  many  Arabic  names  ;  the  best  known  are  TJruk-es-sufr  "  gold 
root,'*  and  TJruk-es-sabfighfn  *'  dyers'  root.*'  The  modem 
Persian  name  is  Zard-chubah  ''  stick  safEron."  The  editor  of 
the  Pharmacopwia  of  India  speaks  favourably  of  the  use  of  a 
decoction  of  turmeric  in  purulent  conjunctivitis ;  he  says  it  is 
very  effectual  in  relieving  the  pain.  In  coryza  he  states  that 
the  fumes  of  burning  turmeric  directed  into  the  nostrils  cause  a 
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copious  mucous  discharge^  and  relieve  the  congestion.     {Op.  cit. 
p.  231.) 

Cultivation. — Turmeric  requires  a  loamy  soil  and  abundance 
of  manure  and  water ;  the  ground  must  be  well  worked  and 
raised  into  ridges^  9  or  10  inches  high  and  18  to  20  broad,  with 
intervening  trenches  9  to  10  inches  broad.  The  sets,  which 
consist  of  small  portions  of  the  root,  are  planted  on  the  tops 
of  the  ridges,  at  about  18  inches  to  2  feet  apart.  One  acre 
requires  about  900  such  sets,  and  yields  about  2,000  lbs.  of  the 
fresh  root  [Roxb.).  Other  authorities  state  the  yield  at  from 
1,000  to  2,000  lbs.  Dalzell  and  Gibson  give  very  much 
higher  figures  for  the  best  garden  soil  in  Guzerat,  m.,  6,000  to 
20,000  lbs.  per  acre.  They  state  that  the  return  to  the  culti- 
vator is  equal  to  that  obtained  from  sugar-cane,  rw.,  Es.  300 
per  acre.  The  time  for  planting  is  usually  about  the  end  oJ 
May,  but  it  depends  greatly  upon  the  setting  in  of  the  rainy 
season.  The  crop  may  be  raised  in  the  following  March  or 
April ;  if  left  in  the  ground  new  shoots  appear  upon  setting  in 
of  the  following  rains  and  the  crop  is  lifted  about  20  to  21 
months  after  planting.  In  some  parts  of  India  it  is  not  con- 
sidered good  practice  to  lift  the  plants  the  first  year.  When 
lifted,  the  roots  have  to  be  scalded  in  boiling  water  or  by  steam- 
ing them  in  their  own  juice,  and  to  be  dried  in  the  sun  or  in  an 
oven.  Turmeric  being  much  cultivated  along  with  other  crops 
it  is  impossible  to  obtain  any  reliable  acreage  returns. 

Description. — The  rhizome  of  the  turmeric  plant,  like 
that  of  most  Curcumas,  consists  of  a  central  ovoid  portion  and 
several  lateral  elongated  portions,  all  of  a  deep  orange  colour, 
from  these  proceed  a  number  of  radicles,  at  the  ends  of  some  of 
which  colourless  oval  tubers  are  produced.  The  central  and 
lateral  rhizomes  form  the  round  and  long  turmeric  of  commerce. 
The  former  vary  a  good  deal  in  size  and  shape  ;  they  may  be 
pyriform,  ovoid,  or  almost  round,  and  are  generally  cut  up  into 
two  or  more  pieces ;  the  latter  are  cylindrical,  tapering  towards 
the  extremities,  and  often  more  or  less  bent ;  both  are  marked 
by  transverse  furrows,  and  bear  remains  of  the  rootlets  and 
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leaf-buds.     Tunneric  is  of  a  deep  brownish-yellow  colour,   of 
firm  resinous  consistence,  and  has  a  peculiar  aromatic  odour. 

Microscoj^ie  structure. — Sections  of  the  fresh  rhizome  show 
the  exterior  to  be  composed  of  several  layers  of  compressed 
brown  colls.  The  parenchyme  consists  of  delicate  polygonal 
cells  of  a  yellow  colour,  the  majority  contain  starch  grains 
which  aro  mostly  elongated,  but  some  are  pyriform  or  ovoid  ; 
a  smaller  number  of  cells  contain  globular  masses  of  yellow 
resinous  matter,  and  a  rich  orange^yellow  essential  oil ;  thoso 
cells  which  contain  much  resin  have  little  or  no  oil,  when  the 
resin  is  in  small  quantity  there  is  much  oil.  The  vascular  sj^s- 
tem  consists  of  scalariform  and  spiral  vessels,  which  are  most 
abundant  near  the  boundary  line  which  sepirates  the  cortical 
from  the  central  portion  of  the  rhizome.  This  boundary  line 
is  composed  of  small  empty  cells,  having  thicker  walls  than 
those  of  the  rest  of  the  parenchyme. 

Chemical  composition. — Turmeric  contains  about  1  per  cent, 
of  an  essential  oil.  CurcH?nin,  the  yellow-colouring  matter 
of  turmeric,  has  been  examined  by  several  chemists,  whoso 
experiments  have  led  to  the  conclusion  that  its  formula  is 
either  C^^H^^O*  or  C*"H^«  0*  that  it  melts  at  172^  forms 
red-brown  salts  with  alkalies,  is  converted  by  boric  or 
sulphuric  acid  into  rosocyanine,  by  reduction  with  zinc-dust 
into  an  oily  body,  by  oxidation  into  oxalic  or  terephthalic  acid^ 
and  by  fusion  with  potash  into  protocatechuic  acid.  The 
experiments  of  Jackson  and  Menke  have,  however,  led  to 
results  differing  in  many  respect  from  those  above  detailed, 
which  were  probably  obtained  from  impure  preparations. 

The  Curcumin  used  in  their  experiments  was  prepared  by 
treating  ground  turmeric  root  (Bengal  or  Madras)  with  light 
petroleum  to  remove  turmeric  oil,  and  then  with  ether,  Tvhich 
dissolves  the  curoumin  together  with  a  large  quantity  of  resin  j 
and  it  was  finally  purified  by  crystallization  from  alcohol.  The 
quantity  of  curcumin  thus  obtained  was  only  0'3  per  cent,  of 
the  root ;  the  total  quantity  contained  in  the  root  is,  however^ 
much  larger,  as  a  considerable  amount  remains  mixed  with  the 
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resinous  impurities,  and  some  also  in  the  oil.  Curcumin  thus 
prepared  crystallizes  from  alcohol  in  stout  needles,  appearing  on 
microscopic  examination  to  be  made  up  of  well-formed  prisms 
with  square  ends,  or  in  spindle-shaped  crystals  often  arranged 
in  radiate  groups.  It  has  an  orange  to  yellow  colour,  according 
to  the  size  of  the  crystals,  with  a  beautiful  blue  reflex;  its  solution 
in  ether  exhibits  a  strong  green  fluorescence.  It  is  inodorous 
when  pure  ;  melts  at  178°,  apparentlj^  with  decomposition.  It 
is  nearly  insoluble  in  water,  somewhat  soluble  in  cold,  more 
readily  in  hot  ethyl  and  methyl  alcohols,  more  soluble  in  glacial 
acetic  acid,  less  in  ether,  very  slightly  in  benzene  and  carbon 
bisulphide,  and  all  but  insoluble  in  light  petroleum.  Strong 
sulphuric  acid  dissolves  it  with  a  fine  reddish  purple  colour, 
gradually  changing  to  black  from  charring ;  curcumin  dissolves 
readily  in  alkalies  and  alkaline  carbonates.  Its  ammoniacal 
solution  gives  off  ammonia  when  boiled,  and  deposits  unaltered 
curcumin.  Baryta  water  converts  it  into  a  blackish-red  powder, 
but  lime  water  gives  a  red  solution  like  that  obtained  with 
calcium  carbonate.  Curcumin  is  not  affected  by  acid  sodium 
sulphite.  Pure  curcumin  gives,  as  the  mean  of  several  analyses, 
68*30  per  cent,  carbon  and  5'63  hydrogen,  leading  to  the 
formula  C^*H^*0*,  which  requires  68'29  carbon,  5'69  hydrogen, 
and  26*02  oxygen,  and  this  formula  has  been  confirmed  by  the 
analysis  of  several  derivatives.  For  an  account  of  the  deriva- 
tives of  curcumin,  confer.  Phar.  Journ,,  Dec.  30th,  1882. 

Turmeric  oil  or  Turmerol,  to  which  turmeric  (and  therefore 
curry  powder)  owes  its  aromatic  taste  and  smell,  has  been  ex- 
tracted from  Bengal  turmeric  by  C.  L.  Jackson  and  A.  E.  Menke 
with  light  petroleum,  and  after  being  freed  from  the  higher- 
boiling  portion  of  that  solvent  by  heating  to  150°  in  a  flask, 
it  formed  a  thickish  oily  yellow  liquid  having  a  pleasant  aro- 
matic odour.  It  was  purified  by  fractional  distillation  under 
diminished  pressure,  and  was  thereby  separated  into  three 
portions,  the  first  boiling  below  193°,  the  second  at  193°  to 
198°,  and  the  third  consisting  of  a  viscous  semi-solid  residue. 
The  middle  portion  consisted  of  nearly  pure  turmerol  ;  the  first 
of  that  substance  contaminated  with  hydrocarbons  from  the 
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petroleum.  The  middle  fraction,  after  further  purification  by 
distillation  in  a  yacuum,  gave,  as  a  mean  result  of  several 
analyses,  83*62  per  cent,  carbon  and  10  42  hydrogen,  agreeing 
nearly  with  the  formula  C^®  H*'  0,  which  requires  83'8I  C. 
and  10*29  II.  Turmerol  is  a  pale  yellow  oil  having  a  pleasant 
aromatic  smell,  and  a  density  of  0*9016  at  ]7*^.  It  is  optictilly 
dextrogyrate,  [a]=33'52.  Under  ordinary  pressure  it  boils  at 
285°  to  290°,  but  decomposes  at  the  same  time,  yielding  a  sub- 
stance of  lower  boiling  point.  ( Amor,  Chem.  Jouni.j  IV.,  pp.  36S- 
STi.)  Schinunel  and  Co.  (Berichf,  Oct.  1890)  state  that  during  a 
scientific  investigation  of  Curcuma  oil  they  proved  it  to  contain 
IVicllandrene* 

Commerce, — The  bulk  of  the  turmeric  cultivated  in  India  is 
consumed  in  the  East  as  a  dye  and  condiment,  and  the  con- 
sumption must  be  very  large  as  every  one  uses  it.  Full  parti- 
culars cannot  be  learned,  but  a  trans-frontier  trade  exists,  and 
the  various  Indian  porta  exchanged  in  1886-87,  281,117  cwts., 
valued  at  Bs.  24,38,260.  During  5  years  from  1884  to  1888 
Tuticorin  exported  6,802  cwts.  of  turmeric  at  the  average 
valuation  of  Rs.  7-8  per  cwt.  In  the  foreign  trade  turmeric  is 
treated  as  a  dye,  and  the  statistics  include  the  wild  or  Cochin 
kind.  In  1885-86  the  exports  were  156,287  cwts.,  valued  at  - 
Rs.  14,00,000;  in  1886-87, 140,994,  cwts.  were  exported,  valued 
at  Rs.  10,32,025.  The  trade  fluctuates  greatly:  in  1881-82 
only  70,783  cwts.  were  exported;  in  1876-77,  123,824  cwts. 

KiEMPFERIA  GALANGA,  iiV;i. 

Fig.— ^o^c.  Sdt.,  t.  92 ;  Wight  Ic,  t.  899 ;  Rheede,  Sort. 
Mahori.,  ^.41* 

Hab. — In  the  plains  throughout  British  India,    The  tubers. 

Vernacular. — Chandra-mula  (Hind.),  Chandd-miila,  Ilumiila 
(Beng,),  Kachula-kalangu  {MaL,  Tam.)y  Chandra-mula,  Utuen 
(-Jfrtr.),  Kapdr-kachri  {Guz.), 

History,  Uses,  &C.— The  plant  is  called  Chandra-mfila 
or  Chandi*a«mulika  in  Sanskrit,  but  it  is  not  mentioned  in  the 
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Raja-nirghanta.  It  is  much  cultivated  in  gardens  by  the 
Hindus,  whose  women  use  the  aromatic  leaves  and  roots  as  a 
perfume  when  washing  their  hair;  on  this  account  the 
vernacular  names  Utnen  and  Kapur-kachri  have  been  given  to 
it  in  Western  India,  as  its  odour  exactly  resembles  that  of  the 
root  of  Hedychium  spicatum,  which  is  sold  in  the  bazars  as  a 
Kapur-kachri,  and  is  an  ingredient  in  the  Utnen  or  perfumed 
powder  for  the  hair,  which  has  been  described  in  Vol.  ii.,  p.  234. 
Bheede  states  that  the  tubers  reduced  to  powder  and  mixed 
with  honey  are  given  in  coughs  and  pectoral  affections^  boiled 
In  oil  they  are  applied  externally  to  remove  obstructions  in  the 
nasal  passages.  In  the  Diet.  Econ.  Prod,  of  Iw(Zta(IV,  561),  it 
is  stated  on  the  authority  of  Mason  that  the  roots  are  often  seen 
attached  to  the  necklaces  of  Karen  women,  for  the  sake  of  their 
perfume,  and  that  they  also  place  them  in  their  clothes  for  the 
same  reason.  They  are  also  said  to  be  used  as  a  masticatory 
along  with  betel  leaves  and  areca  nut. 

Description* — The  roots  consist  of  branched  tubers, 
resembling  ginger  in  form,  which  give  ofE  fleshy  fibres  bearing 
white  pendulous  tubers;  they  have  a  peculiarly  agreeable 
camphoraccous  odour,  exactly  like  that  of  the  Kapur-kachri  of 
the  bazars.  The  leaves  are  radical,  petioled,  ovate-cordate, 
between  acute  and  obtuse ;  margins  membranaceous  and  waved ; 
upper  surface  smooth,  deep  green;  under  surface  pale  and 
somewhat  woolly.  The  leaves  are  much  crowded,  but  when  they 
can  find  room  they  spread  flat  on  the  surface  of  the  earth,  the 
petioles  are  hid  beneath  the  soil  and  form  cylindric  sheaths 
enclosing  the  fascicles  of  flowers,  which  are  of  a  pellucid  white, 
or  white  marked  with  purple  spots,  and  have  the  same  fragrant 
odour  as  the  leaves  and  roots.  All  parts  of  the  plant  have  a 
bitterish  and  camphoraccous  taste. 

The  roots  are  not  met  with  in  commerce,  but,  judging  from 
some  which  we  have  sliced  and  dried,  would  appear  to  be 
capable  of  supplying  an  article  equal  to  the  Kapur-kachri  of  the 
shops.  (See  Hedychium  spicatum).  The  plant  is  cultivated 
with  the  greatest  ease,  and  yields  a  large  crop  of  roots* 
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Chemical  composition. — The  fatty  matters  dissolved  out  of 
this  tuber  by  ether  consisted  of  a  fragrant  liquid  oil,  and  a 
solid  white  crystalline  substance  separated  by  petroleum  ether* 
The  alcoholic  extract,  amounting  to  2*76  per  cent.,  contained 
some  white  transparent  prisms  of  an  alkaline  nitrate,  and  a 
few  nodules  of  a  circular-shaped  crystals  of  a  yellowish  colour. 
This  extract  contained  a  small  quantity  or  alkaloid,  and  some 
sweet  body  reducing  Fehling's  solution.  A  large  quantity  of 
starch  is  present,  and  4*  14  per  cent,  of  gum.  The  tubers  dried 
at  100°O  lost  4-11  per  cent,  of  moisture,  and  jdelded  13"78 
per  cent,  of  mineral  matter. 

KiEMPFERIA  ROTUNDA,  Limi. 

Fig. — Bosc.  Scit.,  t  97 ;  BoL  Mag.,  t,  920  and  6054 ;  Wight 
ic,  t.  2029 ;  Bheede,  Bort.  Mai.  xi.,  t.  9. 

Hab. — Throughout  India,  often  cultivated. 

Vernuctilar. — Bhume-champa  (Hind.),  Bhin-champa  {Beng.), 
Bhin-champo  {Ouz.),  Bhin-chapha {Mar.),  Konda-kalava  ITel.), 
Malan-kua  (Mai.) 

History,  Uses,  &C, — This  plant,  called  in  Sanskrit 
Bhumi-champaka,  *'  ground  champaka,"  from  the  sweetness  of 
its  flowers  resembling  that  of  the  champaka  (Michelia),  though 
not  mentioned  in  the  Raja-nirghanta,  is  one  of  the  commonest 
domestic  remedies  of  the  Hindus.  Its  small  globular  pendu- 
lous tubers,  at  one  time  supposed  to  be  the  "  round  zedoary  "  of 
the  druggists,  are  used  throughout  India  as  a  local  application 
to  tumours,  wounds,  and  swellings  of  all  kinds.  Rheede  states 
that  in  Malabar  the  whole  plant,  when  reduced  to  powder,  and 
used  in  the  form  of  an  ointment,  is  considered  to  be  of  wonder- 
ful efficacy  in  healing  fresh  wounds,  and  that,  taken  internally, 
it  is  thought  to  remove  any  coagulated  blood  or  purulent  matter 
that  may  be  within  the  body ;  he  adds  that  the  root  is  a  useful 
application  to  anasarcous  swellings.  In  Western  India  the 
tubers  are  used  as  a  popular  local  application  in  mumps*   ((?«/- 

*  Tuberous  roots  were  used  by  the  ancients  for  the  same  purpose.    Cf, 
Serib.  Larg.  Comp.  44. 
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ganrl),  but  as  they  are  generally  combined  with  more  active 
remedies,  such  as  Croton  seeds,  Aconite,  and  Nux  Vomicai  it  is 
probable  that  they  do  not  contribute  much  to  the  cure.  The 
root  consists  of  several  central,  almost  globular  rhizomes,  from 
which  proceed  numerous,  thick,  fleshy  rootlets,  all  of  which 
terminate  in  small,  oblong,  or  round  tubers ;  the  substance  of 
the  rhizomes  and  tubers  is  of  a  pale  straw  colour,  and  has  a 
bitter,  pungent,  camphoraceous  taste,  much  like  that  of  true 
zedoary ;  the  whole  plant  is  aromatic. 

HEDYCHIUM   SPICATUM,  Ham. 

Fig.— Bot.  Mag.,  t.  2300. 

Hab*^- China  Himalaya.  The  tubers* 

Vernacular. — K&pdr-kachri,  Kachdr-kacha^  Kachri  (iTtW.), 
K^pdr-kachari  (Jlfar.,  ffuz.),  Shimai-kichilik-kizhang^  {Tarn.), 

History,  Uses,  &C. — Sati,  the  Sanskrit  name  for  Cwr- 
cuma  Zedoaria,  is  sometimes  erroneously  applied  to  this  plant, 
which  is  not  mentioned  in  the  Raja  Nirghanta.  In  the  Hima- 
layas it  is  known  as  Sheduri,  and  the  leaves  are  made  into  mats 
which  are  used  as  sleeping  mats  by  the  hill  people.  The  aromatic 
root-stocks  are  used  as  a  perfume  along  with  Henna  {Lawionia 
alba)  in  preparing  the  cloth  known  in  the  North- West  Provin- 
ces as  Malagiri  (Watt).  The  sliced  and  dried  root  is  an  article 
of  considerable  importance  in  Indian  trade^  as  it  is  a  principal 
ingredient  in  the  three  kinds  of  Abiry  or  scented  powder,  used  by 
the  Hindus  in  worship,  and  as  a  perfume.  White  Abtr  is  made 
from  the  following  ingredients : — The  root  of  Andropogan  murica- 
iu8,  the  tubers  of  Hedychium  sptcatum,  sandalwood  and  arrowroot 
(Indian),  or  flour  of  Sorghum.  The  kind  of  Ablr  called  Ghisi 
in  Hindi,  and  Padi  in  GuzerfitU,  contains  in  addition  to  the 
above  ingredients  the  seeds  of  Prunus  MahaUb,  Artemisia  Siever^ 
siana,  the  wood  of  Cedrus  Deodara,  the  tuber  of  Curcuma  Zedo- 
aria^  cloves  and  cardamoms.  Black  Abir,  or  Bukka  of  the  Dec- 
can,  contains  in  addition  to  all  the  above  ingredients.  Aloes- 
wood,  costus,  the  root  of  Nardostachps  Jatamanai,  and  liquid 
Storax.  The  scented  powder  of  the  Jains  called  Vdaakhepa  or 
III.— 53 
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Vdsakshepa,  does  not  contain  it,  but  consists  of  sandalwood, 
saffron,  musk,  and  Borneo  camphor.  Two  kinds  of  Kipfir- 
kachri  are  found  in  the  Bombay  market,  viz.,  Chinese  and 
Indian  ;  the  latter  was  supposed  by  Royle  to  be  the  SittaHttee 
or  lesser  Galangal  of  Ainslie  {Mat.  Ind.  I.,  p.  140),  but 
Moidfn  Sheriff  states  that  the  Sittarittee  of  the  Tamils  is  the 
true  lesser  Galangal,  which  statement  appears  to  be  correct. 
Powell  informs  us  that  the  rhizome  is  pounded  with  tobacco 
and  smoked  in  the  Punjab. 

Description. — Indian  Kdpdr-kachri  occurs  in  slices, 
mostly  circular,  but  sometimes  the  section  is  made  in  a  sloping 
direction ;  the  slices  are  \  an  inch  or  less  in  diameter,  and 
vary  much  in  thickness ;  they  are  whit«  and  starchy,  and  when 
freshly  pared  exhibit  a  faint  line  dividing  the  cortical  from  the 
central  portion ;  the  edges  of  each  slice  are  covered  by  a  rough 
reddish-brown  bark  marked  with  numerous  scars  and  circular 
rings ;  here  and  there  rootlets  remain  attached  ;  the  odour  is 
like  that  of  orris  root,  but  more  powerful  and  strongly  cam- 
phoraceous  ;  the  taste  pungent,  bitter,  and  aromatic.  The 
Chinese  drug  is  a  little  larger  than  the  Indian,  whiter,  and  less 
pungent;  the  bark  is  smoother  and  of  a  lighter  colour. 

Microscopic  structure,— The  rhizome  consists  of  a  delicate 
parenchyma,  most  of  the  cells  of  which  are  loaded  with  large 
ovoid  starch  grains,  a  few  contain  a  yellowish  resin,  and  essen- 
tial oil ;  the  epidermis  is  composed  of  several  rows  of  compress- 
ed, nearly  empty,  reddish-brown  cells.  From  the  unaltered 
condition  of  the  starch  it  appears  that  the  rhizomes  are  not 
exposed  to  heat. 

Chemical  composition. — The  dried  tubers  have  been  examined 
by  J.  C.  Thresh  {Pharm.  Journ.  [3]  XV,  361).  The  proximate 
analysis  gave  the  following  results : — 

Soluble  in  petroleum  ether— 

Ethylmethylparacoumarate 3'0  I         -.q 

Fixed  oil  and  odorous  body ,...     2*9  J 

Soluble  in  alcohol— 

Indif.  substance  ppt.  by  tannin,. ^^ ."I         0.7 

Acid  resin,  &c.  ••#.•• J 
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Soluble  in  water^ 

Glucoside  or  saccharine  matter I'O 

Mucilage , 2'8 

Albuminoids,  organic  acid,  &c 1*9 

Starch 52-3 

Moisture. , 13-6 

Ash 4-6 

Cellulose,  &c .,  15*2 

lOO'O 
The  odorous  principle  was  entirely  taken  up  by  petroleum 
ether,  upon  allowing  the  petroleum  ether  to  evaporate  slowly,  an 
abundant  crop  of  large,  colourless,  tabular  crystals  was  obtained, 
together  with  a  pale  yellowish-brown  oily  fluid.  These  crystals, 
after  washing  with  cold  petroleum,  were  submitted  to  a  series 
of  recrystallizations  in  order  to  remove  traces  of  the  odorous 
matter.  They  were  finally  obtained  quite  odourless,  and  found 
to  possess  the  following  properties : — Soluble  in  petroleum 
ether,  ether,  alcohol,  chloroform  and  benzol.  Insoluble  in 
diluted  solutions  of  potash,  soda  or  ammonia.  Sulphuric  acid 
dissolved  it  in  the  cold  without  production  of  colour,  but  if 
heated  the  solution  became  purple  red.  The  alcoholic  solution 
was  neutral  in  reaction,  not  coloured  by  ferric  chloride  or 
precipitated  by  basic  lead  acetate.  It  did  not  reduce  silver 
salts. 

The  melting  point  (uncorrected)  was  found  to  be  120 — 121° 
F.  (49*^  C),  and  after  melting  it  would  reraiain  fluid  at  ordinary 
temperatures  for  days  if  left  undisturbed. 

By  burning  with  copper  oxide  in  a  current  of  oxygen  the 
following  results  were  obtained : — 

•2931  gram  yielded  -7490  gram  00*  and  '1804  gram  H*  O. 
•2703  gram  gave  -6912  gram  CO*  and  -1690  gram  H*0. 
These  results  agree  with  the  empirical  formula  C"H"0'  :— 

The  uncrystallizable  portion  of  the  petroleum  ether  residue 
was  foimd  to  consist  of  the  odorous  principle,  a  fixed  oil  and  a 
very  considerable  proportion  of  ethylmethylparacoumarate,  the 
latter  doubtless  prevented  from  crystallizing  by  the  presence 
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of  the  former.  "Upon  saponification  of  the  mixture  with  alco- 
holic potash^  two  crystalline  acids  were  obtained,  the  methyl^ 
paracoumaric  and  another,  apparently  a  fatty  acid.  This  latter 
was  totally  insoluble  in  boiling  water,  but  crystallizable  from 
alcohol.  The  quantity  obtained  did  not  enable  the  author  to 
identify  it  with  certainty.  A  minute  quantity  of  the  oily  fluid 
abovementioned  dropped  upon  the  clothes,  rendered  them 
highly  odorous  for  a  considerable  length  of  time,  or,  if  exposed 
caused  a  large  room  to  be  pervaded  with  an  odour  resembling 
that  of  hyacinths. 

Commerce. — The  Chinese  drug  which  forms  by  far  the  greater 
proportion  of  the  commercial  article  is  shipped  to  Indian  ports 
viA  Singapore,  and  is  valued  at  Rs.  4 J  per  maund  of  37  J  lbs. 
Sir  E.  Buck  (l}i/e8  and  Tarn  of  the  N.-W.  Prorinces)  gives  the 
export  from  Kuraaon  in  1875-76  as  95^  cwts.,  and  also  states 
that  in  the  same  j'^ear  an  equal  quantity  was  exported  from 
Garhwal,  and  40^  cwts.  from  the  Bijnor  district.  In  Davies' 
Trade  Report  25  maunds  (about  2,000  lbs.)  are  given  as  the 
annual  export  via  Peshawar  to  Afghanistan  (Diet,  Econ, 
Prod.  Ind,  IV.,  p.  208).  The  Indian  kind  is  valued  in  Bombay 
at  about  Rs.  5  per  maund  of  37^  lbs.  It  is  .not  so  handsome 
in  appearance  as  the  Chinese,  but  is  more  odorous. 

ZINGIBER  OFFICINALE,  Hose. 

Fig.— Sentl.  and  Trim.,  t.  270 ;  Hose.  Monand.  PI,  83  ; 
Woodville,  t.  250;   StepL  and  Ch.y  t.  96. 

Hab. —  Cultivated  throughout  the  East.     The  rhizome. 

Vernacular. — (Fresh)  adrak,  adi,  (dry)  South  {Hind,)  ;  (fresh) 
Alen,  (dry)  South  (Mar.);  (fresh)  Ada,  (dry)  Sont(B^n^.); 
(fresh)  Inji,  (dry)  Shukku  (Tarn.) ;  (fresh)  AUam,  (dry)  Sonti 
{Tel,)\  (fresh)  Hasisunthi,  (dry)  Vana-sunthi  [Can.)\  (fresh) 
Adu,  (dry)  Sunth  {Ovz.) ;  (fresh)  Inchi,  (dry)  chukka  {Mah). 

History,  Uses,  &C. — Ginger  has  been  cultivated  in 
India  from  prehistoric  times  ;  it  is  a  native  of  the  East,  but  is 
not  now  known  in  a  wild  state.    In  Sanskrit  it  bears  manv 
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names,  such  as  Mahaushadha  "  great  remedy/'  Visva  "  perva- 
der,"  Visva-bheshaja  *' panacea/'  Sringavera  "antlered,"  Katu- 
badra  *'tbe  good  acrid,"  &c.  Wben  dried  it  is  known  as 
Sunthi  and  Nagara  in  distinction  from  Ardraka  "fresh 
ginger."  In  the  J^Tighantas  it  is  described  as  acrid  and 
digestive,  useful  for  the  remoral  of  cold  humors,  costiveness, 
nausea,  asthma,  cough,  colic,  palpitation  of  the  heart,  tym- 
panitis, swellings,  piles,  &c.  Ginger  is  one  of  the  three  acrids 
(trikatu)  of  the  Hindu  physicians,  the  other  two  being  black 
pepper  and  long  pepper ;  combined  with  other  spices  and 
sugar,  as  in  the  preparations  known  as  Samasarkara  chuma  and 
Sauhhagya  sunthi^  it  is  given  in  dyspepsia  and  loss  of  appetite. 
In  rheumatism  preparations  of  ginger  and  other  spices  with 
butter  are  given  internally,  and  it  is  an  ingredient  in  oils  used 
for  external  application.  The  juice  of  the  fresh  tubers,  with  or 
without  the  juice  of  garlic,  mixed  with  honey,  is  a  favourite 
domestic  remedy  for  cough  and  asthma,  with  lime  juice  it  is 
used  in  bilious  dyspepsia,  and  a  paste  of  dry  ginger  and  warm 
water  is  applied  to  the  forehead  to  relieve  headache.  In  Western 
India,  ginger  juice,  with  a  little  honey  and  a  pinch  of  burnt 
peacock's  feathers,  is  the  popular  remedy  for  vomiting.  In 
old  Persian  we  find  the  names  Shingabir  or  Shangahir  and 
Adrak  applied  to  ginger,  and  it  was  probably  through  the 
Persians  that  the  Greeks  first  became  acquainted  with  it,  as 
their  ft77*)9«pt  is  evidently  derived  from  the  Sanskrit  Sringavera 
through  the  Persian  form  of  the  word.  The  Arabic  name 
Zanjahil  is  of  similar  origin,  the  chief  difference  being  the 
substitution  of  the  letter  J  for  o,  which  is  not  in  the  Arabian 
alphabet. 

Ginger  is  described  by  Dioscorides  as  hot,  digestive,  gently 
laxative,  stomachic  and  having  all  the  properties  of  pepper ;  it 
was  an  ingredient  in  coUyria  and  antidotes  to  poison.  Pliny 
notices  it  in  his  chapter  on  peppers,  but  very  briefly,  and  it  does 
not  appear  to  have  been  regarded  as  an  article  of  much 
importance  in  his  time. 

In  the  second  century  of  our  era,  ginger  is  mentioned  as  liable 
to  duty  (vectigal)  at  Alexandria  along  with  other  Indian  spices. 
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( Vincent  Com.  and  Nav.  of  the  Ancients,  III,  695).  Galen  recom- 
mends it  in  paralysis  and  all  complaints  arising  from  cold  hu- 
mors ;  Paulus  in  neuralgia  and  gout.  Ibn  Sina  and  other  Arabian 
and  Persian  physicians  closely  follow  the  Greeks,  but  enlarge 
upon  its  aphrodisiacal  properties.  In  modern  medicine  the 
value  of  ginger  as  a  carminative  in  atonic  dyspepsia  and  flatulent 
colic,  and  as  a  masticatory  in  relaxed  conditions  of  the  throat 
is  generally  admitted. 

The  manufacture  of  ginger  beer  and  ginger  ale  forms  a  large 
portion  of  the  mineral  water  trade  in  EnglandJ;  indeed,  some 
makers  have  acquired  a  special  reputation  for  their  production. 
Besides  the  large  number  of  fermented  and  aerated  ginger  beers 
consumed  at  home,  a  good  deal  of  ginger  ale  is  shipped  in  glass 
bottles  from  Belfast,  especially  to  the  United  States.  About 
16,000  packages  or  casks  are  so  exported  annually,  for  it  has 
become  a  fashionable  beverage  in  America  among  all  classes. 

According  to  the  American  official  returns  the  imports  in  the 

two  years   ending  June   were   as  follows  (the  duty  being  20 

per  cent.): — 

1888.  1889. 

Dozen  bottles.  Dozen  bottles. 

Ginger  ale  and  beer 23 1 ,721  261 ,  828 

Ginger  cordial 262 

Preserved  ginger  (35  per 

cent,  duty)  value $14,289  §2,670 

Hundredweights.  Hundredweights. 

Raw  ginger(duty  free)  34,194  27,718 

The  value  of  the  ginger  ale  and  beer  imported  there  was  in 
1887,  $153,376;  in   3888,  $126,987,  and  in   1889,  $92,001, 

The  manufacture  of  ginger  ale  seems  to  have  been  com- 
menced there  also ;  for  last  year  3,51 2  dozen  quarts  were  sent 
away  from  New  York  and  New  Orleans,  besides  what  was 
locally  consumed. 

The  number  of  uses  to  which  ginger  is  applied  besides  as  a 
spice,  confection  and  medicine  are  many  ;  for  instance,  we  have 
gingerade,  ginger  ale,  ginger  beer,  ginger  brandy,  ginger  bread. 
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ginger  champagne,   ginger    cordial,    ginger  essence,    gii^ger 
lozenges  and  ginger  wine. 

On  the  Continent  of  Europe,  ginger  is  less  used  and  appre- 
ciated than  in  England. 

Soluble  essences  of  ginger  are  required  for  making  good 
ginger  beer,  and  Belfast  and  American  ginger  ales.  There  are 
aerated  and  fermented  ginger  beers;  the  best  unbleached 
Jamaica  ginger,  well  bruised,  being  used  for  the  latter.  Ginger 
is  also  used  for  a  kind  of  cordial  and  champagne. 

Lastly,  young  ginger  is  candied  and  preserved  to  a  con- 
siderable extent  in  the  East,  and  comes  into  commerce  under 
the  section  of  "sticcades."  The  quantity  imported  into  England 
from  India  and  China  ranges  from  300,000  to  600,000  pounds, 
of  the  value  of  £1 1,000  to  £25,000.  The  mode  of  preserving  it 
is  to  steep  the  rhizomes  in  vats  of  water  for  several  days, 
changing  the  water  once.  When  taken  out  it  is  spread  on 
tables  and  well  pricked  or  pierced  with  bodkins.  The  rhizomes 
are  then  boiled  in  a  copper  caldron,  then  steeped  for  two  days 
and  nights  in  a  vat  with  a  mixture  of  water  and  rice  flour. 
After  this  they  are  washed  with  a  solution  of  lime,  then  boiled 
with  an  equal  weight  of  sugar  and  a  little  white  of  egg  is  added 
to  clarify. 

After  the  ginger  has  been  boiled  a  second  time  it  is  put  in 
glazed  jars  of  pottery,  holding  1  pound,  3  pounds  or  6  pounds, 
and  covered  with  syrup.  The  syinip  is  changed  two  or  three 
times,  and  then  they  are  shipped  in  cases  holding  six  jars. 

The  quality  called  "  Mandarin  "  is  put  up  in  barrels.  (P.  L. 
Simmonds,  Amer,  Jn,  Pharm,  1891.) 

Description* — Many  qualities  of  ginger  are  met  with  in 
Eastern  commerce,  which  vary  greatly  in  appearance  ;  the  fresh 
tubers  also  vary  in  size,  flavour  and  colour  in  different  soils. 
One  variety  found  in  gardens  in  the  Concan  has  a  darker  colour 
than  ordinary  ginger  and  somewhat  of  a  zedoary  flavour ;  it  is 
known  as  Kaia-Ala,  "  black  ginger."  Dried  ginger  is  known 
in  two  forms,  namely,  the  rhizome  with  its  epidermis,  in  which 
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case  it  is  called  coated;  or  deprived  of  epidermis,  and  then 
termed  scraped  or  uncoated.  The  pieces,  which  are  called  by 
the  spice  dealers  races  or  hands,  rarely  exceed  4  inches  in  length 
and  have  a  somewhat  palmate  form,  being  made  up  of  a  series 
of  shorti  laterally  compressed,  lobe-like  shoots  or  knobs. 
Uncoated  Cochin  ginger,  which  is  the  best  kind  produced  in 
India,  has  a  pale  buff  hue,  and  a  striated,  somewhat  fibrous, 
surface.  It  breaks  easily,  exhibiting  a  short  and  farinaceous 
fracture  with  numerous  bristle-like  fibres  and  closely  resembles 
Jamaica  ginger  in  appearance  and  flavour.  ''Black''  Cochin 
ginger  is  that  dried  in  the  wet  weather  by  means  of  hot  ashes. 
Bengal  and  Bombay  gingers  have  a  brownish  or  reddish 
external  surface,  and  the  fractured  surface  is  harder  and  darker, 
the  flavour  is  less  delicate  than  that  of  the  Cochin  sort.  Coated 
gingers  are  now  seldom  met  with,  but  Indian  commercial 
samples  usually  contain  a  proportion  of  shrivelled  and  im- 
perfectly scraped  roots. 

Chemical  composition, — Ginger  has  been  very  completely 
examined  by  J.  C.  Thresh.  (Pharm.  Journ,  (3)  xii.,  721). 
He  found  Cochin  ginger  to  contain  volatile  oil  1*350  ;  fat,  wax 
(?)  and  resin  (in  the  petroleum  ether  solution),  1'205;  neutral 
resin  '950;  a.  and  6.  resins,  '865;  Ginger ol,  '600 ;  substance 
precipitated  by  acids,  5'350 ;  mucilage,  1*450 ;  indifferent 
substance  precipitated  by  tannin,  organic  acids,  &c.,  6*800 
extractive  soluble  in  alcohol  not  in  ether  or  water,  '280^  alkaloid 
a  trace ;  metarabin,  8120  ;  starch,  15*790  ;  pararabin,  14*400 
oxalic  acid  (as  CaC^O*),  '427  ;  cellulose,  3*760 ;  albuminoids 
6*570;  vasculose,  &c.,  14*763;  moisture,  13*530;  ash,  4*800 
The  essential  oil  is  pale-yeUow,  ladvogyre  and  not  acrid 
GKngerol,  the  active  principle,  is  a  straw-coloured,  viscid 
odourless  fluid  of  extremely  pungent  taste. 

According  to  S.  J.  Biegel,  East  India  ginger  yields  8  per 
cent,  of  oleo-resin,  whereas  Jamaica  ginger  only  yields  6  per 
cent.  It  may  be  best  extracted  by  alcohol,  ether  or  chloroform,r 
benzin  will  dissolve  it,  but  it  does  not  exhaust  the  drug  as 
satisfactorily  as  the  other  solvents. 
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Commerce  ~QmgGT  is  extensively  cultivated  in  British  India^ 
from  the  Himalayas  to  Cape  Gomorin. 

In  the  Himalayas  it  is  successfully  reared  at  elevations  of  4,000 
or  5,000  feet,  requiring,  however,  a  moist  soil.  The  Malabar 
ginger,  exported  from  Calicut,  is  the  produce  of  the  district  of 
Shemaad,  situated  to  the  south  of  Calicut.  In  the  Dacca 
district  the  natives  cleanse  the  roots  in  boiling  lime  water^ 
which  probably  injures  much  of  the  fragrtuit  pungency , whereas 
in  Jamaica  they  use  simply  plain  water. 

In  order  to  dry  ginger  into  what  is  called  "  south  "  in  India 
—that  is,  to  enable  it  to  keep — ^the  fresh  roots  are  put  into  a 
basket,  which  ia  suspended  by  a  rope,  and  then  two  men,  one 
on  each  side,  pull  it  to  and  fro  between  them  by  a  cord 
attached,  and  thus  shake  the  roots  in  the  basket ;  this  process 
is  carried  on  for  two  hours  every  day  for  three  days.  After 
this  the  roots  are  dried  in  the  sun  for  eight  days,  and  again 
shaken  in  the  basket ;  the  object  of  the  shaking  being  to  take 
off  the  outer  scales  and  skin  of  the  roots.  Two  days  further 
drying  completes  the  process,  and  the  ginger  sells  at  about  a 
rupees  or  two,  for  6  or  8  pounds.  The  value  of  the  East  Indian 
ginger  exported  went  on  increasing  from  about  £63,000(44,457 
hundredweights)  in  1881  to  over  £199,000  (133,280  hundred- 
weights) in  1887;  but  in  the  last  three  years  it  has  retrograded, 
having  fallen  to  £70,398  (61,774  hundredweights)  in  the 
financial  year  ending  March,  1890. 

Last  year,  of  63,500  cwts.  imported  into  England,  India 
sent  53,500  cwts.,  Jamaica,  5,900  cwts.,  and  West  Africa,  2,600 
cwts*     (P,  £•  Simmonds,) 


ZINGIBER  CASSUMUNAR,  Roxb. 

Fig. — Boxh.  in  As.  Research.  11,  ^.  7;  Bot  Mag,,  t.  1426; 
Rox,  Monand.  PL 

Hab.T^India.    The  rhi2omes. 
III. -64 
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Vernacular. — Ban-ada  {Beng.)^  Nisa,  Malabari-halad  (Mar.), 
Karpushpu  (Tel.),  Ban-adrak,  Ban-adi  (Bind.). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Vafim- 
draka  or  "  wild  ginger, "  though  not  mentioned  in  the  Riija 
Nirghanta,  appears  to  be  well  known  in  most  parts  of  India 
as  a  domestic  remedy  among  the  peasantry,  who  rub  down 
the  tubers  with  water  for  administration  in  diarrhoea  and 
colic.  Though  Roxburgh  has  named  this  plant  Cassumunar, 
it  appears  to  be  very  doubtful  whether  its  roots  have  ever 
been  exported  to  Europe  or  have  ever  been  an  article  of  commerce 
in  India.  Kattu-mannal  is  a  Malabar  name  for  the  yellow 
zodoary,  and  it  appears  to  be  this  plant  which  has  furnished  the 
Cassumunar  root  of  the  druggists  (cf.  Pereira,  Mc^i.  Med., 
ii.,  Pt.  1,  p.  236).  In  odour  and  taste  both  roots  are  very 
similar.  The  Marathi  name  Nisa  is  Sanskrit  and  signifies 
"turmeric,"  and  seems  to  indicate  that  the  tubers  of  this 
plant  are  used  as  a  substitute  for  that  article  by  the 
peasantry. 

Description. —  The  fresh  rhizomes  are  1  to  2  inches  in 
diameter,  jointed,  compressed,  with  numerous  white  fleshy 
radicles,  to  some  of  which  white  tubers  are  attached.  Each 
joint  of  the  rhizome  is  furnished  with  a  leaf  bud.  The 
epidermis  is  scaly,  light-brown,  the  interior  of  a  rich  golden 
yellow,  the  odour  is  powerful  and  not  very  pleasant,  like  a 
mixture  of  ginger,  camphor,  and  turmeric ;  the  taste  hot  and 
camphoraceous* 

Microscopic  structure. —  The  epidermis  is  formed  of  many 
layers  of  compressed  and  obliterated  cells.  The  parenchyma 
consists  of  large  polyhedral  cells ;  those  in  the  cortical  portion 
of  the  rhizome  are  nearly  free  from  starch,  but  those  in  the 
central  portion  are  filled  with  large  ovoid  starch  granules*  In 
all  parts  of  the  rhizome  large  cells  full  of  a  golden-yellow 
essential  oil  abound.  The  vascular  system  resembles  that 
of  turmeric. 
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Cftefnical  composition. — The  drug  yielded  to  analysis : — 
Ether  extract  (essential  oil,  fat,  and  soft  resins) ...  6*96 

Alcoholic  extract  (sugar,  resins)  7*29 

Water  extract  (gum, acids,  &c.),... 13-42 

Starch 1508 

Crude  fibre 1261 

Ash 6-80 

.  Moisture 7*66 

Albuminoids,  modifications  of  arabin,  &c.  . . , ^30*  1 8 

10000 
The  root  had  a  pungent  odour,  similar  to  a  mixture  of  cam- 
phor and  nutmeg,  the  soft  resin  had  a  bitter  and  burning  taste. 
The  colouring  matter  had  many  of  the  reactions  of  curcumin, 
but  was  more  readily  bleached  than  true  curcumin,  and  the 
colour  of  the  powder  was  very  fugitive.  The  water  extract 
gave  a  crystalline  precipitate  with  lead  acetate,  which  was 
found  to  be  due  to  the  presence  of  malic  acid.  The  root 
contained  more  mucilage  and  sugar  than  that  of  Gurcuma  aro- 
matica.  We  were  unable  to  separate  any  of  the  "  soapy  extrac- 
tive" mentioned  in  the  analysis  of  Cassumunar  root  by  Luca. 

Costus  Speciosus,  8m.,  Lam.  III.  i.,  t.  3  ;  Blieede,  EovL 
Mai.  xi.,  t.  8. 

F<?mauw/ar. —Kefi  [Bind,  and  Beng.),  Penva  ^r  {Mar.), 
Kemuka  {Sans.).  Roxburgh  notices  a  preserve  made  of  the 
fi'esh  roots  which  is  considered  wholesome  and  nutritious. 
0.  speciosua  is  the  Tjana-kua  of  Rheede  and  the  Herha  spiralis 
hirsuta  of  Rumphius,  Ainslie,  quoting  Brown's  History  of 
Jamaica,  says  that  the  root  is  there  used  as  a  substitute  for 
ginger,  but  is  very  inferior  to  it.  {Mat.  Ind.  ii.,  167,)  In  the 
Calcutta  Exhibition  Catalogue,  the  root  is  described  as  depura  - 
tive  and  aphrodisiac ;  similar  properties  are  attributed  to  it  in 
the  Concan,  where  it  is  very  abundant  in  moist  situations.  The 
rhizome  resembles  the  great  Galangal  in  growth  and  structure, 
but  has  no  aromatic  properties,  the  taste  being  mucilaginous 
and  feebly  astringent;  it  could  only  be  used  as  a  substitute  for 
ginger  by  being  preserved  with  a  quantity  of  that  root  suffi- 
cient to  flavour  it« 


428  SOTTAMINEJE. 

ELETTARIA  CARDAMOMUM,  Matm. 

Fig. — Rheede,  HorL  Mai.  xi.,  U.  4  and  5  ;  Bentl.  and  Tfim., 
t.  267  ;  Woodvtlle,  t.  231 ;  Boxb.  Car.  PL  iiu,  t.  226.  Malabar 
Cardamom  (JBng.),  Cardamome  da  Malabar  {Fr.). 

JiBh. — West  and  South  India.    The  fruit. 

Vernacular. — Chhoti-ilfiyachi  or  iUlchi  {Hind.),  Elaich, 
Gujrati-elaich  {Beng.),  Elchi  (Guz.),  Veldoda  (Mar,),  Ella-kai 
(Tarn.),  Tdlakki  {Can.),  Elettari  {Mai.),  Elakaya,  Vittula  (TeL). 

History,  Uses,  &C. — The  small  cardamom^  in  Sanskrit 
Ela,  is  mentioned  by  Susruta.  In  the  Nighantas  it  bears 
various  synonyms,  such  as  Truti,  Kapota-vami  '*  grey, 
Eorangi,  and  Dravidi  "  coming  from  the  Dravidian  country. 
The  large  or  Nepal  cardamom  {Amomum  suhulatum)  is  called 
Sthulaila  '4arge  £la,"  and  is  described  separately.  Both  kinds 
are  considered  to  be  digestive,  pungent,  light  and  hot,  and  are 
recommended  in  phlegmatic  affections,  such  as  cough,  asthma, 
piles,  and  diseases  of  the  bladder  and  kidneys.  These  two 
cardamoms  are  described  by  Ibn  Sina  under  the  name  of  ^ii  ^ 
(kakulah) ;  he  also  describes  separately  under  the  name  of 
hid^j  (hilbawa)  another  kind  of  cardamom  as  more  easily 
digested  than  the  kakulah.  This  latter  cardamom  is  the  true 
Cardamomum  mqfus  or  Nutmeg  cardamom  of  Africa  to  which 
Pereira  has  given  the  name  of  Amomum  korarima.  We  think 
that  there  can  be  no  doubt  that  the  Greeks  were  acquainted 
with  the  cardamoms  of  India  which  they  appear  to  have  first 
obtained  from  the  Persians  through  Syria  and  Armenia. 
Dioscorides  says  :—"  Choose  that  which  is  tough,  well  filled^ 
closed ;  if  not  in  this  state,  it  is  too  old  and  has  lost  its  aroma. 
The  taste  is  pungent  and  somewhat  bitter.'^  With  respect  to 
the  name  Katiddus,  the  Greeks  appear  to  have  applied  it  to 
this  spioe  in  much  the  same  way  as  the  Persians  applied  the 
name  kakalah,  which  originally  meant  the  fniit  of  some  other 
plant  which  was  used  for  flavouring  bread.  In  the  Burhan  it 
is  stated  that  the  name  kakulah  is  also  given  by  some  to  a  fruit 
like  sapandan  (a  kind  of  cress),  which  is  the  same  as  Ilachi. 
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Besides  tlie  two  Indian  cardamoms,  there  is  a  large  kind  of 
cardamom  which  comes  from  Ceylon,  now  found  in  commerce. 
Dr.  Trimen,  in  his  Systematic  Catalogue  of  the  Flotcering  Plants 
and  Ferns  of  Ceylon,  speaks  of  the  plant  which  produces  it  as 
Ekttaria  cardamonmm,  Maton,  var.  major — the  JEmal  of  the 
Singhalese. 

As  a  masticatory  and  for  flavouring  food,  the  Malabar  or 
small  cardamom  is  preferred  by  the  natives,  but  the  other 
kinds,  which  are  cheaper  and  of  less  delicate  flavour,  are  largely 
used  by  the  sweetmeat  makers. 

Cultivation. — There  are  two  ways  of  propagating  the  plant, 
viz.,  by  sets  or  by  seed.  The  chief  requirements  for  successful 
cultivation  are  a  rich  loamy  soil,  and  a  site  sheltered  from 
strong  winds  and  too  much  direct  sunlight.  Clearings  in 
forest  land,  with  a  few  trees  left  here  and  there,  in  order  to 
give  the  requisite  sh^e  and  shelter,  are  f oimd  to  offer  the  best 
conditions  for  the  production  of  good  crops.  In  the  planting 
of  sets,  yoimg  ones  of  one  to  two  years  old  should  be  chosen. 
Holes  one  foot  deep  and  18  inches  wide  are  dug,  and  into  these, 
after  they  have  been  prepared  as  beds,  raised  a  few  inches 
above  the  surrounding  ground,  the  sets  are  inserted  just  below 
the  surface  of  the  soil. 

The  spaces  between  each  plant  may  be  from  6  to  12  feet, 
according  to  the  quality  of  the  soil.  The  ground  should  be 
well  cleared  of  weeds,  stones  and  rubbish,  but  when  the  plants 
have  grown  to  a  certain  size,  no  further  weeding  will  be  necessary, 
as  nothing  will  grow  under  their  shade.  Seeds  should  be  sown 
in  prepared  nurseries,  care  being  taken  not  to  sow  too  deep. 
The  seedlings,  when  6  to  8  inches  in  height,  should  be 
transplanted  and  treated  in  the  same  manner  as  sets.  {Diet, 
Econ.  Prod.  Ind,  iii.,  p.  229).  For  the  particulars  of 
cardamom  cultivation  in  the  Wynaad,  Travancore,  Mysore, 
Madura,  Coorg,  and  Canara,  the  same  work  may  be 
consulted.  To  prepare  cardamoms  for  the  market,  they  are 
washed,  bleached,  and  starched.  For  washing,  2  lbs.  of  pounded 
soapnuts  and  \  lb.  of  Acacia  concinna  pods  are  mixed  with  about 
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6  gallons  of  water^  and  a  separate  solution  of  common  country 
soap  is  made.  Three  quarts  of  the  soapnut  mixture  are  added 
to  8  quarts  of  water,  and  in  this  10  lbs.  of  cardamoms  are  well 
agitated  by  hand  and  then  transferred  to  a  basket  to  drain  for  a 
few  minutes.  They  are  then  washed  a  second  time  in  7  quarts  of 
water,  one  of  the  soapnut  mixture,  and  one  of  the  soap  solution, 
drained  and  thrown  upon  a  mat.  Then  they  are  continually 
sprinkled  with  fresh  water  by  relays  of  women  until  sunrise 
next  morning,  when  they  are  spread  out  on  mats  to  dry  for  four 
or  five  hours.  The  stalks  are  then  cut  off  with  scissors,  at 
which  work  some  women  are  so  expert  as  to  be  able  to  nip 
90  cardamoms  in  one  minute.  This  done,  the  cardamoms  are 
sorted  for  export.  The  starching  process,  which  has  only  lately 
been  introduced,  consists  in  sprinkling  the  cardamoms  with  a 
thin  paste  made  of  rice  and  wheat  flour,  country  soap,  and 
butter  milk,  and  rubbing  them  between  the  palms  of  the  hands. 

The  washing  mixtures  are  used  for  two  lots  of  cardamoms 
and  are  then  thrown  away.  The  women  who  wash  are  paid  3 
annas  per  diem ;  the  night  watchers  4  annas,  and  the  nippers 
2^  annas  per  13  lbs. 

Description, — The  cardamom  of  commerce  is  a  dry^ 
three-sided,  oblong,  or  roundish  capsuleof  a  yellowish-brown  or 
dirty  white  colour.  The  pericarp  is  tough,  and  divides  into 
three  valves,  from  the  middle  of  the  inner  surface  of  each  a 
partition  projects  towards  the  axis,  so  as  to  divide  the  capsule 
into  three  ceUs,  each  of  which  is  filled  with  closely  packed 
angular  seeds,  each  surrounded  by  a  thin  transparent  membrane 
(aril).  The  seeds  are  of  a  rich  brown  colour,  about  two  lines 
long,  transversely  rugose,  with  a  depressed  hilum,  and  deeply 
channelled  raphd.  The  capsule  is  almost  tasteless.  The  seeds 
have  a  pungent,  camphoraceous,  agreeable  flavour,  and  leave  a 
sensation  of  cold  upon  the  tongue  when  chewed. 

Mioroscopic  structure. — The  testa  of  the  seed  is  formed  of 
three  layers:  lat,  a  layer  of  thick- walled  striated  cells;  2)id,  a 
layer  of  large  thin- walled  cells;  Srd,  an  internal  layer  of  dark- 
brown  radiating  cells,  with  very  thick  walls.     The  albumen  is 
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colourless  and  consists  of  polyhedral  cells  containing  starchy 
and  generally  rhomboidal  masses  of  albuminous  matter,  which 
can  be  easily  seen  when  thin  slices  of  the  albumen  in  almond 
oil  are  examined  by  polarized  light. 

Chemical  composition, — The  parenchyme  of  the  albumen  and 
embryo  is  loaded  with  fatty  oil  and  essential  oil,  the  former 
existing  in  the  seed  to  the  extent  of  about  10  per  cent.  The 
essential  oil,  which  amounts  on  an  average  to  4*6  per  cent., 
has  the  odour  and  flavour  of  the  seeds ;  it  consists  chiefly  of  a 
liquid  having  the  formula  C  *°  H*^^  0'.  According  to  Fluckiger, 
the  raw  oil  is  dextrogyre,  and  deposits  after  a  time  a  camphor, 
which  he  considers  to  be  identical  with  common  camphor,  as 
it  agrees  with  that  substance  in  optical  properties  and  crystal- 
line form.  The  water  which  comes  over  when  cardamoms  are 
distilled,  contains  acetic  acid.  The  ash  of  cardamoms,  which, 
according  to  Warnecke,  amounts  to  6*12  per  cent,  in  common 
with  that  of  several  other  plants  of  the  same  order,  is  remark- 
ably rich  in  manganese. 

Commerce, — The  trade  in  Indian  cardamoms  seems  to  have 
been  declining  for  some  years  past.  In  1880-81  the  exports 
to  foreign  countries  were  valued  at  Rs.  8,20,257,  but  the 
returns  for  that  year  were  the  highest  on  record.  For 
subsequent  years  they  were  as  follows : — 1883-84,  Rs.  5,68,334; 
1885-86,  Rs.  5,60,012;  and  1887-88,  Rs.  2,04,858.  In 
1883-84,  the  United  Kingdom  received  of  the  above,  cardamoms 
to  the  value  of  Rs.   4,05,649,  but  last  year  only  Rs.  52,658. 

After  the  United  Kingdom  the  other  receiving  countries  are 
generally  in  the  following  order  of  importance :—  Arabia, 
Germany,  Persia.  On  the  other  hand,  the  imports  of  foreign 
cardamoms  seem  to  be  on  the  increase.  In  1880-81  they 
were  valued  at  Rs.  4,134,  and  taking  the  same  years  as  have 
been  given  for  the  exports,  the  imports  were  in  1883-84, 
Rs.  18,351;  1885-86,  Rs.  92,205;  and  1887-88,  Rs.  2,60,450. 

During  this  year  the  bulk  of  the  imports  {tiz.,  Rs.  2,51,211 
worth)  came  from  Ceylon,  and  of  the  total  of  these  foreign 
imports,  Bombay  received  Rs.  2,16,455  wqrth.    Of  t^e  internal 


432 


8CITAMINEJB. 


trade  in  cardamoms^  full  statistics  are  not  available,  but  exclud** 
ing  tbe  transfrontier  trade  by  land,  it  was  last  year  valued 
at  Bs.  25,11,053. 

In  Travancore  the  cardamom  cultivation  and  trade  are  a 
monopoly  of  the  State.  The  drug  is  grown  on  the  Cardamom 
Hills,  and  is  brought  down,  under  guard,  to  Alleppy  to  be  ex- 
ported. The  following  table  gives  a  Statement  of  the  sale  of 
Travancore  cardamoms  during  the  last  sixteen  years  :— 

Statement  of  the  Sale  of  Travancore  Cardamoms^  1875  to  1891. 


Year  M.  E. 

Cardamoms 

in  caudies  of 

600  £.  lbs. 

Average  price  per 
candy  in  Rupees. 

Total  amount  realized. 

Bs. 

Bs. 

1051 

275 

838 

■ 

2,30,268 

1052 

47 

-    1,600 

74,692 

1053 

133 

1,719 

2,28,526 

1054 

140 

2,353 

3,28,176 

1055 

248 

1,966 

4,87,596 

1056 

188 

1,833 

3,44,320 

1057 

158 

1,427 

2,25,865 

1058 

62 

1,825 

1,13,397 

1059 

303 

1,018 

8,08,601 

1060 

484 

769 

3,72,278 

1061 

148 

682 

1,01,101 

1062 

88 

863 

75,892 

1063 

256 

492 

1,26,058 

1064 

176 

776 

1,36,018 

1065 

84 

590 

49,787 

1066 

326 

534 

1,74,847 

This  tabl 

e  includes  all 

cardamoms  soL 

i.      Some  will  be 

exported  by 

sea  and  some  e 

lent  by  backwa 

,ter  to  Cochin,  so 
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what  is  sent  to  Cochin  will  also  appear  as  exports  from   that 
Port. 

The  following  notes  have  been  kindly  furnished  by  Mr.  T. 
F.  Bourdillon,  Conservator  of  Forests,  Travancore,  late  Superin- 
tendent of  the  Cardamom  Ilills  :  — 

The  cardamom  plant  is  indigenous  in  the  evergreen  forest  of 
Travancore,  between  the  elevations  of  400  and  4,000  feet,  but 
thrives  best  at  the  higher  of  these  altitudes. 

The  spice  is  divided  into  3  classes  :  (1)  Magara  Ham,  or  those 
cardamoms  which  ripen  in  the  month  of  Magaram  (January) ; 
(2)  ITanni  elam,  those  which  ripen  in  the  month  of  Kanni 
(September) ;  and  (3)  Neela  Ham,  or  long  cardamoms. 

The  first  two  classes  grow  on  the  same  variety  of  the  plant, 
the  whole  plant  being  smaller  than  that  of  the  long  variety,  and 
the  difference  in  the  time  of  ripening  is  due  to  differences  of 
altitude  and  climate. 

The  scapes  on  which  the  capsules  are  borne,  in  the  case  of  the 
first  two  classes,  always  trail  on  the  ground,  whereas  the 
scapes  of  the  long  cardamoms  stand  erect,  and  are  often  2^  ft. 
high. 

Magara  elam  are  considered  the  best*  The  plants  that  pro- 
duce them  are  grown  at  an  elevation  of  3,000  ft.  and  upwards 
on  the  eastern  edge  of  the  Travancore  Territory,  where  the 
rainfall  is  comparatively  light,  reaching  probably  not  more 
than  GO  inches.  In  this  comparatively  dry  district  the  capsules 
take  longer  to  mature,  and  though  the  plant  flowers  in  March 
and  April,  at  the  same  time  that  it  flowers  elsewhere,  the 
capsules  do  not  ripen  till  January,  and  are  considerably  larger 
and  contain  more  seed  than  the  other  kinds. 

Kanni  elam  come  second.  The  capsules  are  very  round 
and  sweet,  but  are  smaller  than  those  of  the  Magara  elam. 
The  plants  which  produce  them  grow  at  elevations  between 
1,000  and  2,500  ft.,  in  a  moister  (100 — 200  inches)  and  more 
forcing  climate  than  the  others,  and  the  fruit  ripens  more 
quickly. 

111—55. 
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•  Neela  ekim  come  last.  The  plants  are  larger,  and  the  scapes 
stand  upright  as  already  said.  The  capsules  are  long  and  less 
aromatic  than  those  of  the  other  two  kinds.  This  variety  is 
found  on  the  hills  of  South  Travancore,  where  the  rainfall  is 
heavy  (150 — 200  inches)  and  where  the  sea  breezes  blow.  The 
elevation  is  between  1,000  and  3,000  ft. 

Although  cardamoms  are  wild  in  the  forests,  they  have  been 
cultivated  in  gardens  from  time  immemorial,  and  from  old  records 
it  is  seen  that  the  oldest  gardens  which  were  in  existence 
when  Lieut.  Ward  made  his  survey  of  the  country  in  1817  are 
still  the  most  productive.  These  gardens  are  found  on  the 
eastern  edge  of  the  Travancore  hill-plateaux,  where  the 
Magara  elam  are  produced,  and  this  variety  yields  about  f  of 
the  total  produce  of  the  country.  Some  gardens  are  met 
with  in  the  Kanni  elam  district,  but  these  are  more  modern, 
and  the  yield  is  about  ^  of  the  total  crop  each  year,  *^Long 
cardamoms"  are  not  grown  in  gardens;  they  are  all  collected 
wild  from  the  forests. 

When  a  person  intends  to  open  a  garden,  and  has  obtained 
permission  to  do  so  (for  cardamoms  are  still  a  monopoly  in 
Travancore),  he  selects  some  heavy  forest,  where  there  are 
already  a  few  plants  of  cardamoms  growing,  carefully  avoiding 
those  places  where  reeds  gf ow,  as  indicating  poor  soil.  The 
common  saying  is  that  where  the  Anjili  ( Artocarpus  hirsuta) 
and  white  cedar  {Dysoxylon  7nalabaricum)  grow,  there  carda- 
moms will  thrive. 

The  smaller  trees  and  undergrowth  are  then  cut  down,  only 
the  larger  trees  being  left  to  form  a  close  canopy  overhead. 
The  garden  is  then  kept  clear  of  weeds  by  a  cutting  over  and 
weeding  twice  a  year,  and  cardamom  seeds  are  sprinkled  about, 
or  the  rhizomes  are  planted  out  when  the  plants  have  not  come 
up  properly.  In  about  3  years  the  garden  begins  to  bear,  and 
may  continue  to  do  so  for  upwards  of  a  century  if  the  light  is 
not  allowed  to  enter  too  much.  Should  any  of  the  larger  trees 
fall  down  and  let  the  light  in,  the  cardamom  plants  turn  yellow 
and  give  a  heavy  crop,  but  then  die  out  until  shade  has  been 
again  allowed  to  grow  up. 
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Each  year  when  the  cardamoms  ripen,  they  are  collected  and 
dried  on  rocks,  and  when  thoroughly  dried  they  are  delivered 
to  the  Cardamom  Superintendent,  who  weighs  them  in  and 
despatches  the  crop  under  escort  to  the  Court,  where  it  is  sold, 
and  the  grower  gets  two-fifths  of  the  price  realised  at  the 
annual  auction,  the  Government  retaining  the  other  three-fifths. 

The  crop  yielded  per  acre  is  not  large,  and,  indeed,  a  heavy 
crop  is  a  disadvantage,  as  it  would  imply  that  the  garden  was 
about  to  die  out.  Equal  crops  of  good  full  capsules  are  to  be 
desired,  and  as  the  trees  above  drop  their  leaves  and  manure 
the  plants  below,  no  further  manuring  is  necessary,  though  it 
is  generally  admitted  that  manuring  would  largely  increase  the 
crops  were  it  feasible  to  carry  out  such  operations. 

It  has  been  estimated  that  there  are  about  26,000  acres  under 
cardamoms  in  Travancore,  and  13^,000  thulams  (of  20  lbs.  each) 
is  a  large  crop.  Even  supposing  that  the  area  was  much  over- 
estimated, it  is  probable  that  the  annual  crop  does  not  exceed 
10  lbs.  to  the  acre,  though  we  have  heard  it  placed  at  double 
that  amount. 

It  will  be  seen  by  the  figures  quoted  above  that  the  crops  of 
cardamoms  in  Travancore  vary  very  considerably,  the  fact 
being  that  the  setting  of  the  blossom  in  March,  April  and  May 
is  very  much  dependent  on  the  weather,  frequent  showers  dur- 
ing those  months  being  most  favourable  to  a  good  crop,  while 
k  heavy  monsoon  is  said  to  destroy  the  young  fruit.  Here  too, 
as  in  the  case  of  most  fruit  crops,  a  good  year  is  followed  by 
one  or  two  bad  ones  and  vice  versa. 

Formerly >  when  Travancore  used  to  supply  the  world  with 
this  spice,  the  price  realized  was  very  good,  but  since  Ceylon 
and  Curg  cardamoms  have  come  into  the  market,  the  price  has 
fallen  to  about  i  of  its  former  level,  so  that  the  annual 
amoimt  realized  by  the  Government  hardly  pays  for  the 
establishment  required  to  watch  and  guard  the  crop  from  being 
stolen.  The  owners  of  gardens,  who  are  chiefly  villagers  from 
the  adjoining  district  of  Madura  in  British  India,  scarcely 
secure  any  return  for  their  work,  and  it  is  now  in  contemplation 
to  abolish  the  monopoly  altogether. 
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A  considerable  proportion  of  the  cardamoms  in  Indian 
commerce  consists  of  the  seeds^  without  the  husks,  Theee  seeds 
are  obtained  from  overripe  fruits  which  have  burst  in  the  field 
or  during  manipulation,  and  are  of  two  kinds,  Indian  and 
Chinese,  The  latter  are  said  to  be  the  seeds  of  Arruymum 
xanthioides^  {Hanbury^  Science  Papers,  pp.  100,  178,  260, 
291.) 

Amomum  subulatum,  IZoarft.,  is  much  larger  than  the 
true  cardamom,  of  a  dark-brown  colour  and  coarsely  striated, 
three- valved,  each  valve  being  furnished  with  three  ragged, 
membraneous  wings,  which  extend  from  the  upper  part  of  the 
fruit  and  gradually  disappear  towards  the  apex.  The  seeds  are 
arranged  as  in  the  true  cardamom,  but  are  more  numerous,  and 
are  held  together  in  each  cell  by  a  dark  viscid  saccharine  pidp. 
Their  taste  is  aromatic  and  camphoraceous.  They  are  much 
used  in  the  preparation  of  sweetmeats  on  account  of  their 
cheapness.     Value,  Bs,  18  per  maund  of  37i  lbs. 

The  Nutmeg  Cardamom,  or  true  Cardamomum 

majus,*  made  its  appearance  iu  the  Bombay  market  in 
1885.  Up  to  that  time  the  only  large  cardamoms  we  have  met 
with  have  been  the  Bengal  or  Ceylon  kinds.  Under  the  name 
of  Hil-bawa  it  is  correctly  described  by  the  Arabian  physicians, 
who  no  doubt  were  acquainted  with  the  genuine  article. 
Persian  and  Indian  writers  are  evidently  not  acquainted  with 
it,  although  they  copy  the  description  giveu  by  the  Arabs. 

The  Pharmacographia  has  the  following  account  of  this  rare 
Cardamom: — "The  true  Cardamomum  majm  is  a  conical  fruit 
in  size  and  shape,  not  unlike  a  small  fig  reversed,  containing 
roundish  angular  seeds,  of  an  agreeable  aromatic  flavour,  much 
resembling  that  of  the  Malabar  cardamom,  and  quite  devoid 
of  the  burning  taste  of  grains  of  Paradise.  Each  fruit  is 
perforated,  having  been  strung  on  a  cord  to  dry ;  such  strings 
of  cardamoms  are  sometimes  used  by  the  Arabs  as  rosaries. 
The  fruit  in  question  is  called  in  the  Galla  language  Korarima, 

•  Valerius   Cordus,  Hist.  Plant,  iv.,   28  ;  Mathiolus  i.,  27. 
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but  is  also  known  as  Guragi  spioe,  and  by  its  Arabic  names  of 
Heil  and  Hab-eUhahmhi.  According  to  Beke,  it  is  conveyed  to 
the  market  of  Bdso  (10°  N.  lat.),  in  Soutbem  Abyssinia,  from 
Tumbe,  a  region  lying  in  about  9^  N.  lat.  and  360  E.  long. ; 
thence  it  is  carried  to  Massowah,  on  the  Bed  Sea,  and  shipped 
for  India  (?)  and  Arabia.  Yon  Heuglin  speaks  of  it  as  brought 
from  the  Galla  country.  It  is  not  improbable  that  it  is  the 
same  fruit  which  Speke  saw  growing  in  1862  at  Uganda,  in 
lat.  0°,  and  which  he  says  is  strung  like  a  necklace  by  the 
Wagonda  people. 

ALPINIA  OFFICINARUM.  Hance. 

Fig.  —Bentl,  and  Trim.,  t  271.  The  lesser  Galangal  {Eug,), 
Petit  Galanga,  Galanga  de  la  Chine  {Fi\), 

Hab. — China.     The  rhizome. 

Vernacular. — Kulinjan,  Pin-ki-jer  (Hind. ),  Shitta-rattai 
(Tarn,),  Kulinjan  (Mar,),  Kulanjan  (Otiz.),  Kunjara-kathi 
(Sind.),  Sannaelumparash-trakum  (Tel.),  Kalanjan  (Can,). 

History,  Uses,  &C. — The  Chinese  call  the  Galangals 
Kaon-leang-keang  and  lAang-heang.  From  the  first  of  these 
names  the  Arabs  have  derived  their  name  Khulanjan  or 
£howlanj^n,  which  is  applied  to  the  greater  and  lesser  galangal, 
and  is  the  source  of  the  European  name  for  these  drugs.  The 
same  name  occurs  in  the  Nighanta's,  which  makes  it  evident 
that  the  Hindus  first  became  acquainted  with  Chinese  galangal 
through  the  Arabs.  The  earliest  notice  of  the  drug  occurs  in 
Persian  literature  (cf.  Burhan),  where  it  is  stated  that  Khusrd- 
daru,  "Chosros  remedy,"  was  introduced  in  the  time  of 
Noshirwan  (6th  century).  It  probably  reached  Persia  by  the 
Central  Asian  trade  route,  as  we  find  that  it  is  still  used  by  the 
Tartars  to  flavour  their  tea.  Paidus  -^gineta  (7th  century) 
calls  it  -yaXayyar,  and  latter  Greek  writers  x^^^'f*"*  yoXo/Sicas  and 
KokoxrrCia,  Ibu  Khurd^bah  (9th  century),  in  enumerating  the 
productions  of  a  country  called  Sila,  names  galangal,  and 
Edrisi^  three  hundred  years  later,  mentions  it  as  brought  from 
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India  and  China  to  Aden.  Ibu  Sina  and  other  early  Arabian 
physicians  also  notice  it  shortly  as  a  stomachic  and  strinulant. 
Curious  stories  as  to  its  source  were  current  in  those  days ;  Haji 
Zein  states  that  in  Tunan  a  kind'of  hawk  is  said  by  travellers 
to  build  its  nest  of  the  roots  of  the  S[hdlanj£n  upon  the  sea- shore, 
and  that  the  only  way  of  obtaining  the  drug  is  to  rob  these 
nests ;  this  the  merchants  do^  and,  after  washing  the  roots,  cut 
them  up  into  short  pieces. 

Although  this  drug  has  been  so  long  known,  its  botanical 
source  was  only  discovered  in  1870,  when  a  descr^>tio&  of  tho 
plant  was  communicated  to  the  Linnean  Society  of  London  by 
Dr.  H.  F.  Hance,  made  from  specimens  collected  by  M.  E.  C. 
Taintor  near  Hoihow,  in  the  north  of  Hainan.  (Journal  of  the- 
Linn.  8oc.,  1873,  XIII.,  6.) 

Galangal  is  described  by  Serapion  on  the  authority  of  IsUk 
bin  AjaiT&n  as  hot  and  dry  in  the  third  degree,  useful  to 
phlegmatic  persons,  and  in  humidity  of  the  stomach ;  it 
promotes  digestion  by  its  heat  and  the  solution  which  it 
occasions  in  the  stomach,  and  thus  relieves  colic ;  gives 
fragrance  to  the  breath,  and  warms  the  kidneys:  it  sets  the 
semen  in  commotion,  and  when  a  piece  of  it  is  held  in  the 
mouth  it  occasions  erections  of  the  memhrum  virile.  Other 
Arabian  writers  give  a  similar  account  of  it.  Indian  Mahome- 
tan writers,  with  reference  to  the  name  Pdn-kt-jar,  say  that  the 
drug  may  be  the  root  of  very  old  plants  of  Piper  Betle^  but 
they  are  evidently  in  doubt  about  its  being  produced  by  that 
plant.  [Makhzany  article  ^' Eh/ilanjdn.")  Mir  Muhammad 
Husain  describes  Galangal  as  tonic,  stomachie,  carminative, 
stimulant,  and  aphrodisiac.  He  tells  us  that  if  given  to  young 
children  it  makes  them  talk  early,  and  that  a  paste  of  the 
powdered  drug  made  with  oil  or  water  will  remove  freckles. 
It  is  a  stomachic  tonic,  used  by  native  practitioners  to  reduce 
the  quantity  of  urine  in  diabetes.  It  is  used  to  correct  foul 
breath  when  chewed,  and  the  juice  swallowed  stops  irritation 
in  the  throat.  {Emerson.)  Galangal  is  one  of  the  ingredients 
of  Warburg's  tincture.  It  is  not  used  in  English  medicine, 
but  there  is  a  considerable  demand  for  it  in  Bussia,  where  it  u 
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iised  for  a  variety  of  purposes^  as  for  flavouring  the  liqueur 
called  Nastoika,  it  is  also  employed  by  brewers,  and  to  impart 
a  pungent  flavour  to  vinegar^  a  use  noticed  by  Pomet  so  long 
ago  as  1694.  As  a  popular  medicine  and  spice,  it  is  much  sold 
in  Livonia,  Esthonia,  and  in  Central  Russia.  It  is  also  in 
requisition  as  a  cattle  medicine,  and  all  over  Europe  there  is 
a  small  consumption  of  it  in  regular  medicine  (Hanbury). 
Irvine  {Med.  Topog.  of  Ajmeer,  p.  171 )  says  that  the  natives 
add  Kulijan  to  bazar  spirit  to  make  it  more  intoxicating. 

Description. — The  dried  rhizomes  are  about  as  thick  as 
the  little  finger  or  often  less.  They  have  evidently  been  cut  into 
short  lengths  (2  to  3  inches)  while  fresh;  many  of  the  pieces 
are  branched,  and  all  are  marked  by  numerous  circular  ridges 
of  a  light  colour.  The  external  surface  of  the  rhizome  is  of  a 
deep  reddish-brown,  the  interior  pale  red,  hard  and  tough; 
the  odour  is  aromatic  and  the  taste  hot  and  spicy. 

Microscopic  structure. —  The  bulk  of  the  rhizome  consists  of 
a  uniform  parenchyma  traversed  by  fibre- vascular  bundles, 
some  of  the  parenchyme  cells  are  full  of  resin  and  essential  oil^ 
but  most  of  them  contain  large  starch  grains  of  an  elongated  or 
club-shaped  form. 

Chemical  composition, —  Galangal  contains  from  f  to  i  per 
cent,  of  an  essential  oil,  which  is  the  odorous  principle ;  according 
to  Vogel,  its  formula  is  C'^H*^0.  Brandes  extracted  from 
Galangal  with  ether  a  neutral,  inodorous,  tasteless,  crystalline 
body,  Kxmpferide.  E.  Jahns  (1883)  has  isolated  the  following 
compounds  from  the  root:  Kampherid^  C^^^H'^O^H^O, 
crystallizing  in  yellowish  needles  (m.  p.  221°),  which  are 
slightly  soluble  in  water,  ether  and  benzine,  freely  soluble  in 
alcohol,  soluble  in  alkalies  to  an  intensely  yellow  solution,  and 
in  concentrated  sulphuric  acid  to  a  yellow  solution  with  a  strong 
blue  fluorescence.  Oalangin,  C* *II*  ®O^II*0,  crystallizing  from 
its  solution  in  aqueous  alcohol  in  yellowish-white  needles 
(m.  p.  214°).  The  reactions  of  this  body  are  very  similar  to 
those  of  kampherid;  its  solution  in  concentrated  sulphuric  acid, 
however,  is  non-fluorescent. 


440  8CITAMINEM. 

Atpinin,  C*^H**0®,  crystallizes  in  yellowish  needles  (m. 
p,  173^).  Its  reactions  are  similar  to  those  of  galangin. 
(Archive  der  Pkarm.y  CCXX»,  161 ;  Year-Book  of  Pharmacy, 
1882,  p.  199.)  The  resin,  which  is  probably  the  acrid  principle, 
has  not  been  exaniined» 

Dr.  Thresh  (1884)  has  isolated  from  Galangal  root  an  active 
pungent  principle,  which  he  has  named  Oalangoly  and  which 
resembles  the  pungent  principles  of  Ginger,  Capsicum,  and 
grains  of  Paradise  in  certain  respects.  He  records  the  follow- 
ing proximate  analysis  of  100  parts  of  the  rhizome : — Volatile 
oil  0'6,  rosin  0*2,  fat  and  Oalangol  1*6,  kampferid,  &c.,  1*4, 
other  saline  matters  soluble  in  ether  but  not  precipitated  by  Pb. 
A'^  1*2,  tannin  0*6,  phlobophane  1*2,  other  substances  soluble  in 
alcohol  3*2,  glucose,  mucilage,  &c.,  3*5,  oxalic  acid  0*3,  galangal 
red  2*8,  starch  23*7,  albuminoids  2*6,  moisture  13*8,  ash  3*8, 
cellulose,  &c.,  39'5.  The  active  principle  could  not  be  isolated 
in  a  state  of  purity. 

Commerce, — The  imports  of  Galangal  into  India  average 
3,300  cwts.  yearly.  In  1883-84  they  amounted  to 
3,870  cwts.,  valued  at  Rs.  35,982,  of  which  Calcutta  took 
686  cwts.,  Bombay  1,750  cwts.,  and  Madras  1,434  cwts.  Of  the 
total  imports  1,230  cwts.  came  from  Hongkong,  2,540  cwts. 
from  the  Straits  Settlements,  and  100  cwts.  from  other  countries. 
During  the  same  year  1,670  cwts.  were  re-exported  to  Arabia 
and  Persia. 

Galangal  is  valued  in  Bombay  at  about  Rs.  3.^  per  maund  of 
37i  lbs. 

ALPINIA  GALANGA,  WiM. 

pjgr^ — Rumph.  Apib.  t\,  i,  63.  The  greater  Galangal, 
Java  Galangal  {Eng^)y  Galanga  grand,  Galanga  de  Java  (Fr,). 

Hab.— Java,  Sumatra,  Southern  India.  Cultivated  in 
Bengal.     The  rhizome. 

Vernacular. — Bara-Kulinjan  {Hind,,  ffws.),  Motha-kolanjan, 
Kosht-kolanjan,  Malabari-kolanjan  (Mar.),  Pera-rattai  {Tarn.), 
Podda-dumparash-trakan  {Tel.),  Pera-ratta  (J/i*/.), 
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History,  Uses,  &€• — The  great  Galangal  is  known  in 
China  by  the  same  names  as  the  lesser  Galangal,  and  does  not 
appear  to  have  been  distinguished  from  the  latter  drug  by  the 
Greeks,  Arabs  or  Persians.  Hanbury  (Science  Papers,  p.  373) 
remarks  that  Garcia  D'Orta  was  the  first  writer  to  point  out 
(1563)  that  there  are  two  kinds  of  Galangal — the  one,  as  he 
says,  of  smaller  size  and  more  potent  virtues,  brought  from 
China,  the  other,  a  thicker  and  less  aromatic  rhizome,  produced 
in  Java.  Loureiro  describes  the  plant  which  produces  it  under 
the  name  of  Amomum  Oalanga,  and  gives  Cao  Ledm  Kidm  as  its 
name  in  Cochin- China.  Roxburgh  (i.,  60)  fully  describes  the 
plant  grown  in  Calcutta  from  roots  sent  to  him  by  Dr.  Charles 
Campbell  from  Bencoolen,  and  quotes  a  note  by  Mr.  Colebrooke 
to  the  effect  that  the  roots  are  the  Kulanjana  of  the  Raja 
Nirghanta,  and  the  Sughanda-vacha  and  Malabari-vacha  of  the 
Bhavaprakasha.  From  the  latter  name  it  appears  that  the 
Hindus  regard  the  plant  as  a  native  of  Malabar  or  of  Western 
India;  the  correctness  of  this  opinion  has  been  confirmed  by 
Dalzell  and  Gibson,  who  found  it  growing  truly  wild  upon  the 
Wagh  Dongar  or  "  tiger  hill "  in  the  Southern  Concan.  {Bonib. 
FL,  p.  274.)  The  root  of  the  Indian  plant  does  not,  however, 
appear  to  have  been  collected  for  commercial  purposes  until  a 
comparatively  recent  date,  which  has  given  rise  to  the  supposi- 
tion that  the  plant  is  not  a  native  of  India.  At  the  present 
time  it  is  cultivated  both  in  Malabar  and  Bengal. 

The  fruits  of  A,  gahnga  furnish  the  Galanga  Cardamom.  In 
the  fresh  state  they  are  of  the  size  of  a  small  cherry,  obovate, 
smooth,  and  of  a  deep  orange-red  colour.  Ilanbury  {Science 
Pajyers,  p.  252) describes  the  dried  fruit  {liaon-leang-keang-tsze, 
Chinese)  as  about  half  an  inch  in  length,  of  an  oblong  form, 
somewhat  constricted  in  the  middle,  or  occasionally  pear- 
shaped;  some  obscurely  3-sided,  Each  fruit  prominently 
crowned  with  the  remains  of  the  calyx;  in  a  few  the  lower 
extremity  still  attached  to  a  slender  pedicel.  Most  of  the 
capsules  much  shrivelled  on  the  outside,  a  few  plump  and 
smooth.  Pericarp  from  pale  to  deep  reddish-brown,  glabrous, 
thin.  Seeds  united  in  a  3-lobcd  mass,  completely  invested  in 
III.— 6« 
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a  wliitish  integument,  each  cell  or  lobe  containing  usually  two, 
placed  one  above  the  other;  these  are  ash-coloured,  flattish, 
and  somewhat  3-angled,  finely  striated,  and  have  a  pungent 
taste  like  that  of  the  root.  (-Fbr  figure,  see  Science  Papers, 
p.  107.) 

The  root  is  readily  distinguished  from  that  of  A.  officinarum 
by  its  larger  size,  feebler  odour  and  taste,  orange-brown  exterior 
and  yellowish-white  interior.  The  statistics  of  Indian  commerce 
do  not  enable  us  to  distinguish  this  drug  from  China  galangal. 

It  is  valued  in  Bombay  at  about  Es.  50  per  candy  of  7  cwt&. 
Galangal  cardamoms  are  not  found  in  Indian  commerce. 

In  the  Kew  Bulletin  for  January   1891  (p.  5)  an  interesting 
account  is  given  of  the  identification  of  the  plant  yielding  the 
rhizome  employed  to  make  the  well-known  Chinese  preserved 
ginger.     As  long  ago  as    1878,  Dr.  E.  Percival   Wright,  of 
Trinity   College,  Dublin,  called  the  attention  of  Mr.  Thiselton 
Dyer  to  the  fact  that  the   preserved  ginger  has  very  much 
larger  rhizomes  than  Zingiber  officinale,  and  that  it  was  quite 
improbable    that   it    was   the  produce   of    that  plant.      The 
difficulty  in  identifying  the  plant  arose   from  the  fact  that, 
like  many  others   cultivated  for  the   root  or  tuber,  it  rarely 
flowers.    The    first  flowering  plant  was  sent  to    Kew  from 
Jamaica  by  Mr.  Harris,  the  Superintendent  of  the  Hope  Gbtrden 
there.       During  the  past  year  the  plant  has  flowered  both 
at  Dominica  in  the  West  Indies  and  in  the  Botanic  Garden 
at   Hongkong.     Mr.  C.   Ford,    the  Director  of  the   Botanic 
Garden   at  Hongkong,  has  identified  the  plant  as  Alpinia 
galanga,   the  source  of  the  greater  or  Java   galangal  root  of 
commerce.       Mr.    Watson,  of  Kew,   appears  to  have    been 
the  first  to  suggest  that  the  Chinese  ginger  plant  is  probably  a 
species  of  Aljnnia,  and  possibly  identical  with  the  Siam  ginger 
plant,  which  was  described  by  Sir  J.  D.  Hooker  in  the  Botanical 
Magazine  (tab.  6946)  in  1887  as  a  new  species,  under  the  name 
of  Alpinia  zingiberina,     Mr.  J.  G.  Baker,  in  working  up  the 
Scitamineao  for  the  '  Flora  of  British  India,'  arrived  at  the 
conclusion  that  it  is  not  distinct  from  the  Alpinia  galanga. 
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Willd.  The  Siam  and  Chinese  gingers  are  therefore  identical, 
and  both  are  the  produce  of  Alpinia  galanga,  Willd.  Pharm. 
Journ,,  Jan  3 1st,  1891. 

MUSA  PARADISIACA,  Linn. 

Fig.— Boxb.  Cor.  PL  in.,  t.  275 ;  Blieede,  Hort.  Mai  i. 
tt.  12—14.     Plantain  {Eng,),  Bananier  (Fr.). 

Hab, —  Cultivated  throughout  India.  Thefruit,  leaves  and 
stems. 

Vernacular. — Kela  (Hind.,  G^wz.),  Kala  (B<?w^.),  K61  [Mar.)^ 
Vazhai-pazham  (Tarn.),  Anati-pandu,  Amti-pandu  {Tel),  Bdli 
{Can.). 

History,  Uses,  &C. — The  cultivated  plantains  are  called 
Kadali  in  Sanskrit,  and  the  wild  plantains,  which,  we  believe, 
to  be  their  progenitors,  Aranya-kadali  and  Rambha.  There 
are  many  synonyms,  such  as  Bhanuphala  or  Ansumatphala 
"having  luminous  fruit,"  Chiruphala  **  having  delicious  fruit," 
Edjeshta  '* liked  by  kings,"  Vana-lakshmi  "beauty  of  the 
woods,"  &c.  We  think  there  can  be  little  doubt  that  the 
plantain  has  been  under  cultivation  in  India  from  prehistoric 
times.  The  Greeks  under  Alexander  must  have  become 
acquainted  with  it  ;  Theophrastus  and  Pliny  describe  a  tree 
called  Pala,  with  leaves  like  the  wing  of  a  bird,  three  cubits  in 
length,  which  puts  forth  its  fruit  from  the  bark,  a  fruit 
remarkable  for  the  sweetness  of  its  juice,  a  single  one  (bunch?) 
containing  sufficient  to  satisfy  four  persons ;  this  tree  is  sup- 
posed to  have  been  the  plantain.  The  word  pala  signifies 
"  leaves,"  but  we  are  not  aware  of  its  ever  having  been  applied 
to  the  plantain.  The  Arabs  call  it  Mauz  and  Talk,  and  under 
the  latter  name  it  is  mentioned  in  the  Koran — e^^Jj^  I  u,  l«-*  I  j 
^j-ilo  JLb  J  o>Ai*  j^^sj  •vt^W*  wt«^l  U  (and  the  com- 
panions of  the  right  hand,  happy  companions  of  the  right  hand 
among  Lotus  trees  free  from  thorns,  and  plantains  with  their 
lapping  clusters  of  fruit). 

Under  the  name  of  Mauz,  Mesne  describes  the  fruit  as  useful 
in  soreness  of  the  throat  and  chest  with  dry  cough,  and  in 
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irritability  of  the  bladder ;  lie  considers  it  to  be  apbrodisiac, 
diuretic  and  aperient,  and  recommends  it  to  be  cooked  with 
sugar  or  honey.     Eaten  in  excess  it  gives  rise  to  indigestion. 
Abu  Hanifeh  in  the  9th  century  described  very  accurately  the 
manner   of   growth   of   the  plantain,  and  quotes  a  saying  of 
Ash'ab,  to  his  son,  as  related  by  As,  "  Wherefore  dost  thou  not 
become  like  me  ?  "  to  which  he  answered,  **  Such  as  I  is  like  the 
Mauzah,  which  does  not  attain  to  a  good  state  until  its  parent 
dies."    (Madd-el-kamus.)     The  early  Italian  travellers  called  the 
plant  Fico  d'Adamo,  and  thought  they  saw  in  the  transverse 
section  of  the   fruit  a  cross  or  even   a  crucifix.     Mandeville 
calls  it  the  Apple  of  Paradise.     The  varieties  of  the  plantain 
are  very  numerous  ;  Rumphius  describes  sixteen  {Herb,  Amb., 
viii.,  2).     Some  of  these,  like  the  large  yellow  Mant/el,  are  only 
used  after  they  have  been  cooked ;  others,  as  the  Icldhi,  are  small 
and  delicate  in  flavour.     The  abortive  flowers  at  the  end  of  the 
spike  are  removed  and  used  as  a  vegetable  by  the  Hindus,  and 
the  unripe  fruit,  called  Mochaka  in  Sanskrit,  is  used  medicinally 
on  account  of  its  astringent  properties  in  diabetes  ;  it  is  made 
into  a  (jhrita  with  the  three  inyrobalans  and  aromatics.     Young 
plantain  leaves   are  universally  used   as  a  cool  dressing  for 
blisters   and  to  retain  the  moisture  of  water  dressings ;  they 
serve  also  as  a  green  shade  for  the  eyes.     Emerson  notices  the 
use  of  the  sap  to  allay  thirst  in  cholera.     Mir   Muhammad 
Ilusain  in  the  Makhzmi  tells  us  that  the  centre  of  the  stem, 
Kunjiyuly  is  eaten  with  fish  as  a  vegetable  in   Bengal,  that  the 
kind  called  Malbhok  is  used  as  a  poultice  to  bums,  and  that 
called  Bolkad  is  boiled  and  used  as  an  ointment  to  the  syphilitic 
eruptions  of  children ;  he  also  notices  the  use  of  the  ashes  on 
account  of  their  alkaline  properties,  and   of  the  root  as  an 
anthelmintic,     MM.  Corre  and   Lejanne   state  that  the  fruit 
stems  sliced  and  macerated  in  water  all  night,  yield  a  sudorific 
drink ;  and  that  the  charcoal  of  the  skin  of  the  fruit  is  re- 
commended by  Chevalier  as  an  application  to  the  cracks  in  the 
sole  of  the  foot   from  which   Negroes   suffer,     Pereira    (Mat. 
Med.,  ii.,  p.  2^22)  has  drawn  attention  to  the  nutritive  properties 
of    the  meal   prepared  from    the  fruit.     In   India  the    lower 
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portion  of  the  stem  of  the  wild  plantain  is  a  Taluable  resource 
in  famine  seasons  on  account  of  the  large  quantity  of  starch  it 
contains.  Starch  prepared  from  the  unripe  fruit  is  used  in 
the  treatment  of  bowel  complaints  in  Bengal.  A  specimen  we 
examined  consisted  almost  wholly  of  pure  starch,  with  a  trace  of 
astringent  extractive.  In  America  a  syrup  of  bananas  is  said 
to  be  singularly  efEective  in  relieving  chronic  bronchitis.  The 
preparation  is  simple,  requiring  only  that  the  fruit  shall  be  cut 
in  small  pieces  and  with  an  equal  weight  of  sugar  be  placed  in 
a  close  jar,  which  is  set  in  cold  water  and  slowly  heated  to  the 
boiling  point,  when  it  is  to  be  removed  from  the  fire  and  allowed 
to  cool.     The  dose  mentioned  is  a  teaspoonful  every  hour. 

Chemkal  composition, — Professor  Johnston,  in  the  Journal  of 
the  Agricultural  Society  of  Scotland^  says:  ^*  We  find  the  plantain 
fruit  to  approach  most  nearly  in  composition  and  nutritive 
value  to  the  potato,  and  the  plantain  meal  to  that  of  rice. 
Thus  the  fruit  of  the  plantain  gives  37  per  cent.,  and  the 
raw  potato  25  per  cent.,  of  dry  matter.  In  regard  to  its  value 
as  a  food  for  man  incur  northern  climates,  there  is  no  reason 
to  believe  that  it  is  \mfit  to  sustain  life  and  health  ;  and  as  to 
warmer  or  tropical  climates,  this  conclusion  is  of  more  weight. " 
The  only  chemical  writer  who  had  previously  made  personal 
observations  upon  this  point  (M.  Boussingaidt),  says:.  "I  have 
not  sufficient  data  to  determine  the  nutritive  value  of  the 
banana,  but  I  have  reason  to  believe  that  it  is  superior  to  that 
of  the  potato.  I  have  given  as  rations  to  men  employed  at 
hard  labour  about  6^  pounds  of  half-ripe  bananas  and  two 
ounces  of  salt  meat."  Of  these  green  bananas  he  elsewhere 
states,  that  38  per  cent,  consisted  of  husk,  and  that  the  internal 
eatable  part  lost  56  per  cent,  of  water  by  drying  in  the  sun. 
The  composition  of  the  ash  of  the  plantain  also  bears  a  close 
resemblance  to  that  of  the  potato.  Both  contain  much  alkaline 
matter,  potash  and  soda  salts ;  and  in  both  there  is  nearly  the 
same  percentage  of  phosphoric  acid  and  magnesia.  The 
growing  parts  of  the  plant  contain  much  tannic  and  gallic  acids. 
The  sound  ripe  fruit  contains  as  much  as  22  per  cent,  of  sugar, 
16  per  cent,  being  crystallizable.     In  the  native  sugar-cane  the 
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proportion  of  cane  sugar^  according  to  Payen,  is  18  per  cent. 
After  the  plantain  has  become  quite  ripe,  there  is  a  rapid  dimi- 
nution in  the  proportion  of  crystallizable  sugaf  and  an  increase 
in  the  proportion  of  inverted  sugar  ;  an  over-ripe  fruit  contained 
only  2*84  per  cent,  of  crystallizable  and  11*84  per  cent,  of 
uncrystallizable  sugar,  being  a  total  of  14*68  per  cent,  or  two- 
thirds  of  the  original  quantity. 

For  the  following  analyses  of  E.  Indian  plantains  we  are 
indebted  to  Assistant  Surgeon  G.  L.  Bose,  Calcutta.  The 
sampleis  represent  the  most  commonly. used  varieties : — 

Percentage  of  Pulp  and  Pericarp  in  Ripe  Fruit, 


Variety. 

Pulp. 

Pericarp. 

Kantali  .«.•• 

70-85 
74-37 
86-02 

29-15 

Champa  .•.•••• • 

25-63 

Chattim 

13-98 
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Konig  gives  the  following  as  the  composition  of  the  fruit 
from  Brazil  and  Venezuela — the  first  analysis  being  by 
Corenwinder,  and  the  other  by  Marcano  and  Miintz  :— 

Brazil.  Venezuela.  Mean. 

Water     72-40  73-8  73'10 

Albuminoids  ...• 2-14  160  1-87 

Fat -96  -30  -63 

Nitrogen  free  extractive   ...  23*09  23-00  23-05 

Cellulose -38  '20  -29 

Ash 103  MO  1-06 

The  fruit  consisted  of  about  40  per  cent,  pericarp  and 
60  percent,  pulp.  The  pericarp  afiorded  14'7per  cent,  of  solid 
residue,  containing  1*6  per  cent,  of  grape  sugar.  The 
anhydrous  fruit  from  Brazil  contained  1'24  per  cent,  nitrogen 
and  83*66  per  cent,  carbohydrates ;  that  from  Venezuela,  -97  per 
cent,  nitrogen  and  87*78  per  cent,  carbohydrates.  Plantain  meal 
from  Venezuela  had  the  following  percentage  composition  : — 

Water 14-90 

Albuminoids  , 2'90 

F^t  -60 

Nitrogen  free  extractive    77*90 

Cellulose 1-60 

Ash 2-20 

The  nitrogen  free  extractive  from  the  ripe  fresh  fruit  and 
meal  had  the  following  composition : — 

Brazil.  Venezuela.  Meal. 

Cane  sugar  ,  15-90  5*90  1'52 

Grape  sugar     8*60  6-40  3"30 

Starch -60  ^0  66*10 

The  ash  of  the  fruit  from  Brazil  had  the  following  percentage 
composition: — Potassium  sulphate,  3'61 ;  Potassium  chloride, 
14*34;  Magnesium  phosphate,  8*77;  Potassium  oxide,  27-12; 
Potassium  carbonate,  41*66 ;  Calcium  carbonate,  1*17;  Oxide 
of  iron,  '36 ;  Sand^  2*06  per  cent. 


Tiitt  ask  of  the  husk  of  th^  rip6  fniit  Was  foiind  to  ddnlain  4?-dS 
fcarbonate  of  potash,  6-58  (iarbonate  of  sodium^  25*18  chloride 
of  potassium,  5-66  alkaline  phosphates  (with  a  little  sulphate), 
^•50  charcoal,  flO  lime,  silica,  \Sarthy  phosphatesy  &C.  In  the 
juice  of  the  flower  stenl  of  the  same  plant,  Comnille  {J.  Phamt: 
(3)  43>  269)  found  25-2?'  per  cent.  potash>  9*52  8oda>  15^85  lime, 
50  magnesia,  0'8t  alumina,  with  a  traee  of  ferric  oxide>  6-30 
chlorine,  0-96  sulphuric  anhydride^  0*87  phosphoric  tohydridie> 
0'81  silica,  and  34-17  Carbonic  anhydride  (calculated  from  the 
bases). 

Gomm^rde.—tin^  pktitains  Arettii  irticfeol  comnieiftie  k 
India,  and  are  excellent  when  stewed  with  sugar  or  fried  iA 
butter^    Bombay  exports  annually  from  300  to  400  cwtsv 

GANNA    INDICA,    i^nf^^ 

Fig.~&f^ede^  HorU  Mad.  xi,^  i.  43.  Indian  Shot  oi^  iBead 
{Eng.)y  Balisier(JFV.). 

Hab. Uncertain.    Common  thi^oUghoiit  India  ilk  gardens 

iand  cultivated  ground.     The  fruit  and  rootk 

r^rna^M/ar.-^Sabba^jaya,  Akalbat  {Hind,\  Sarba-jaya 
{BengX  Kandamani-cheddi  (Tarn.),  Krishna-tamara  {TeL), 
Katd-bdla  (Ma/.),  Sugundaraju-gida  {Can.),  Deokeli,  Kimikshi 
{Mar.). 

HistOfy,  Uses*  &e.— This  pktit,  though  commoii  every- 
where, is  not  truly  wild  in  India ;  how  and  from  whence  it  ha* 
been  introduced  is  not  known ;  it  occurs  also  in  Burma  and 
Ceylon,  and  the  seeds  are  used  as  prayer^beads  by  the  Burmese. 
In  the  West  Indies,  especiaUy  in  St;  Kitts^  a  nearly  allied  species 
is  cultivated  for  its  starch,  which  is  known  as  "  Tw9  les  mm' 
or  "  Fdcule  de  Tolomane,''  and  is  remarkable  for  the  great  siite 
tof  its  starch  grains.  No  starch  is  prepared  in  India  fwm 
C.  fWica,butitsfruitandrootareusedmedicinalIyby  the  natives. 
The  flowers  are  sacred  to  Shiva  and  Durga^  as  is  indicated  by  the 
Hindi,  BengaK,  and  Marathi  names  which  are  derived  from  the 
Sanskrit  Sarva-jaya  "all  conquering"  (Shiva),  and  K(imakshi> 
a  name  of  the  goddess  Durga.  In  the  Diet.  Ecen.  Pi^d.  of  Indi4, 
III.— 67 
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the  Sanskrit  name  Silarambha  is  wrongly  attributed  to  thid 
plant,  it  is  properly  the  name  of  the  wild  plantain  or  Kashtha 
Eadali.  Eheede,  describing  the  medicinal  uses  of  C  indica, 
says: — "E  fructibus  parvum  testis  succus  elicitur,  qui  auribus 
immissus  dolores  illarum  mitigat.  Ex  iisdem  et  saccharo  massa 
componitur,  et  umbilicali  regioni  applicatur  contra  diabetem, 
ex  calidis  fcbribus  ortam.  Succus  radicis  Mercurii  sublimati 
toxicum  infringit."  Atkinson  (Him.  Dist.  730)  states  that  the 
root  is  used  as  a  diaphoretic  and  diuretic  in  fevers  and  dropsy. 
When  cattle  have  eaten  any  poisonous  plant,  which  is  generally 
discovered  by  the  swelling  of  the  abdomen,  the  natives 
administer  to  them  the  root  of  this  plant,  which  they  break  up 
in  small  pieces,  boil  in  rice-water  and  pepper,  and  give  them  to 
drink.  [Drury.)  Baden-Powell  [Punj,  Prod.  382)  states  that  the 
seeds  are  considered  to  be  cordial  and  vulnerary. 

Description. — An  herbaceous  plant,  2-3  feet;  leaves 
large,  ovate-lanceolate,  stem-clasping ;  flowers  bright  scarlet  or 
yellow,  inner  wing  of  the  corolla  trifid,  segments  lanceolate, 
straight;  anther  single,  attached  to  the  edge  of  the  corolla; 
capsule  bristly,  3-celled,  many-seeded;  seeds  round,  black, 
hard  and  shining,  the  size  of  a  pea  or  buck-shot. 

Chemical  composition. — The  seeds  reduced  to  powder  were 
exhausted  with  alcohol,  and  the  alcoholic  extract  mixed  with 
water  acidulated  with  sulphuric  acid,  and  agitated  with  petro- 
leum ether,  then  with  ether,  and  after  the  addition  of  an 
alkali,  again  with  ether. 

The  petroleum  ether  extract  contained  yellowish  fatty  matter, 
from  which  white  n  odules  separated  on  standing,  the  taste  was 
camphoraceouB  and  somewhat  pepper-like.  The  acid  ether 
extract  had  the  odour  of  vanilla ;  it  was  partly  soluble  in  water 
with  acid  reaction,  the  aqueous  solution  giving  a  bright  green 
coloration  with  ferric  salts,  slightly  precipitating  gelatine,  but 
giving  no  reaction  with  potassic  cyanide. 

No  alkaloidal  principle  was  detected  in  the  ether  extract,  the 
amount  of  which  did  not  exceed  a  trace. 

The  fresh  roots  were  contused,  and  treated  in  the  same 
manner  as  the  seeds.     The  taste  of  the  alcoholic  extract  was 
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slightly  pungent  with  a  flavour  of  ginger.  The  petroleum 
ether  extract  was  yellow  and  consisted  of  resinous  and  fatty 
matters ;  it  was  partly  soluble  in  absolute  alcohol^  the  solution 
giving  a  dirty-green  precipitate  with  ferric  chloride.  The  acid 
ether  extract  was  partly  soluble  in  water,  and  the  solution  gave 
a  sage-green  coloration  with  ferric  chloride,  precipitated 
tannin,  but  gave  no  reaction  with  potassic  cyanide.  The 
portion  insoluble  in  water  was  nearly  wholly  soluble  in 
ammonia,  affording  a  deep  yellowish-brown  solution,  from 
which  acids  precipitated  yellowish  flocks.  The  alkaline  ether 
extract  contained  traces  of  an  alkaloid  which  failed  to  afford  any 
special  colour  reactions. 

The  seeds  have  been  stated  by  DalzeU  and  Gibson  (Bombay 
Flora)  to  afford  a  beautiful  but  evanescent  dye ;  we  failed  to 
detect  the  presence  of  any  such  dye  principle  in  cither  the 
sfeeds  or  roots.  The  roots  contain  mucilaginous  matter  and 
starch ;  starch  was  also  present  in  the  seeds. 

IKIDEiE. 
IRIS  GERMANICA,  Linn. 

Fig. — Bot.  Mag,,  t.  670;  BoL  Reg,,  L  818.  Orris  root 
{Eng),y  Racine  d'lris  [Fr.). 

Hab. — Central  and  Southern  Europe,  Northern  India, 
and  Persia.     The  rhizome. 

Vernacular. — Bikh-i-banafshah,  Keoro-ka-mul  (Ind.  Bazars). 

History,  Uses,  &C. — We  have  already  stated  (Vol.  XL, 
p.  296)  that  we  consider  Orris  root  to  be  the  Pushkara-mula  of 
Sanskrit  writers,  though  it  is  not  now  recognised  as  such  by 
the  modem  Hindus.  It  appears  also  to  be  the  Kusht-el-bahri 
and  Kusht-el-hali,  "sweet  oostus,"  of  the  Arabs.  The  Greek 
name  Iris  is  probably  of  Persian  origin,  and  cognate  with 
Aersa,  and  probably  with  Arastan,  an  old  form  of  Ardstan,  '*  to 
adorn,  to  obey."  Among  Sanskrit  synonyms  for  Pushkara- 
mula,  we  find  Padraa-pushkara  *'blue  lotus,"  Pushkardnghrija 
'  *  born    of    the   lotus  root/'  PushkariJliva  *'  challenging    the 
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lotus,"  Pushakanwgara  ^'ies  lotus,"  and  Kasmlra  <'Caahm©n 
Hw  *' ;  at  tbe  present  time  I^nepalemis  is  called  "  blue  lotus'* 
in  Kumaon^  The  root  is  described  as  having  properties  similar 
to  oostus,  and  appear*  to  have  been  regarded  by  both  Hindus 
und  Araba  as  a  kind  of  oostua.  In  the  Burhdn  the  plant  is  said 
to  be  called  Iraa,  because  its  flowers  are  blue,  yellow  and  white 
like  the  rainbow  ;  it  is  also  called  in  Persia  Sus^-i-asm&nguni, 
"  aky-coloi^red  lily."  The  Iris  is  mentioned  by  Theophraatua 
(H.  p.  iv.,  7 ;  ix.  7),  Pioscorides  (i,,  1),  and  all  the  Greek 
^^edjcal  writers  whipb  we  have  consulted.  A  celehrate^ 
i;inguent>  th©  V*«*^  iivpov^  was  prepared  from  the  root  for  which 
Ms^cedonia,  Ella  and  Corinth  were  famous,  Yisiani  {FL  Dabnat.) 
pGE^aidera  that  the  J.  germanica  is  the  lUyrian  iria  of  the 
^noients^  which  is  highly  probable,  seeing  that  throughout 
Paln^atia  (the  auQient  lUyricum)  that  species  is  plentiful,  and 
/,  ftowBttina  and  /,  pallida  do  not  occut^  According  to  Hooker, 
/.  gei^manica  is  cultivated  in  Oi^ahmere,  but  we  have  not  heard 
of  Jtai  beiug  uuder  cultivatiou  in  Persia,  The  Persian  nan^e  of 
this  drug,  Bikh-i-banaf  shah»  ia  t^ppU^  ^9Q  to  the  root  of  Viola 
Q^orata  iu  Southern  Jndja, 

Iris  root  ia  coAsidered  by  Mahon^tau  hakfn^s  to  be  deobstru-. 
^ty  c^perient,  diuretic,  especially  useful  in  removing  bilioua 
ohatructiona.  It  is  also  used  exteruaUy  as  au  application  to 
fouall  sores  and  pimples.  Fron^  the  large  nun^ber  of  diseases 
in  which  this  drug  ia  reoon^n^euded,  it  would  appear  to  be 
^gard^  £^s  a  pauag^, 

Pescription. — Eastern  orris  root  differs  from  the  Euro-, 
peau  drug,  inasmuch  as  the  hark  of  the  rhizoiue  has  not  beeu 
^^ni^oved ;  it  is  also  sn^aller  aud  of  a  darker  colour. 

Microscopic  Htnkcture. — The  rhizcnues  of  difBarent  species 
Oif  Iris  hardly  differ  in  structure.  They  consist  of  a  browu 
epidermis  composed  of  compressed  and  nearly  en^pty  cells, 
poYoring  2^  white  cortical  cellular  tissue  pontaining  starch ;  this 
is  separated  by  a  layer  of  brownish  compressed  empty  celU 
fron^  the  central  woody  yellowish  tissue  of  the  rhizome.  The 
Ij^tter  is  buUt  up  of  large  thicl^-w^?d,  spheric^^l,  porous   cells. 
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loaded  with  starch ;  here  and  there  between  the  cells  may  be 
seen  a  prism  of  oxalate  of  lime.  The  vascular  bundles  are 
liumerous,  in  each  irregular  rings  of  spiral  vessels  surround  a 
central  bundle  of  joiuted  vessels. 

Chemical  composition. — The  authors  of  the  fharmacographta 
say : — •*  Wheu  Orria  root  is  distilled  with  water,  a  solid 
crystalline  substance,  called  On*is  Camphor^  ia  found  floating 
on  the  aqueous  distillate.  This  substance,  which  we  obtained 
from  the  laboratory  of  Messrs.  Herrings  &  Co„  of  LoAdon,  is 
yielded,  as  we  learn  from  Mr.  Umney,  to  the  ea^tent  of  0*12 
per  cent.^  that  is  to  say,  3  owt.  3  qrs.  23  lbs,  of  rhizome  i^fford- 
^  of  it  8^  ounces.  Messrs.  Schimmel  &  Co.,  of  Leipzig,  also 
presented  us  with  the  san^e  substance,  of  whioh  they  obtain 
usually  0'60  to  0'80  per  cent.  Orris  camphor  has  the  exquisite 
and  persistent  fragrance  of  the  drug  ;•  we  have  proved  that  this 
presun^ed  stearopteue  or  Oamphor  of  Orris  root  consists  of 
tnyristic  acid,  C**H"®0*,  Impregnated  with  the  miaute  quantity 
of  essential  oil  occurring  in  the  drug.  The  oil  itself  would 
appear  not  to  pre-exist  in  tho  living  root,  but  to  be  fonned  on 
drying  it. 

"By  exhausting  Orris  root  with  spirit  of  wine,  a  soft 
brownish  resin  is  obtained,  together  with  a  little  tannic  matter. 

The  resin  has  a  slightly  acrid  t^te ;  the  tannin  strikes  a  green 
(jolour  with  persalts  of  iron," 

Commerce. — India  is  supplied  with  Orris  root  from  Persia 
lind  Cashmere    The  ayerage  value  is  about  2  annas  per  lb. 

CROCUS  SATIVUS,  Linn. 

Fig.— B^tl.  and  Trim.,  t.  274;  Woodv.,  t.  259;  Royle,  III, 
i.  90.    Saffron  (Eng.),  Saffran  (Fr.). 

Hab. — Greece,  Asia  Minor,  Persia.     Cultivated  elsewherot 

The  stigmas  with  portions  of  the  styles. 

Vernacular, — K6aar  (Hind,),  K&har  {Mar.,  Ouz.),  Jafr&n 
{Beng.)^  Eunguma-pu  {Tarn.),  Kunkuma-puvva  {Tel.)^  Eun- 
kumadahuvu,  l^esari  {Can,),  Euntuma-puvva  {Mai.). 
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History,  Uses,  &C. — ^Saffron,  on  account  of  its  brilliant 
yellow  colour,  like  that  of  the  rising  sun,  has  been  especially 
valued  by  mankind  from  the  eariiest  ages  ;  in  Sanskrit  it  bears 
the  name  of  Kunkuma  (a  name  also  given  in  India  to  the  red 
colour  prepared  from  turmeric),  and  is  described  as  Charu 
"fair,"  Vara  "suitor,"  Agnisikha  ''having  a  crest  of  fire," 
Saurabha  "  fragrant,"  Mangalya  "  propitious,"  &c.  In  Persia 
the  word  Zard^  derived  from  the  Zend,  signifies  "  yellow,  and 
safEron,"  and  the  sun  is  called  Zard-ru  "yellow  or  golden- 
faced,"  and  Zardah-i-kamran  "the  fortunate  yellow."  Saffron 
is  the  Karkdm  of  the  Hebrews,  a  name  borrowed  from  the  Per» 
sians,  and  in  the  Song  of  Solomon  the  beauty  of  the  bride  is 
likened  to  it.  Amongst  the  Greeks  k^okos  signified  both  saffron 
and  yellow ;  Eos  or  Aurora,  the  goddess  of  the  morning,  is  clothed 
in  it,  and  in  Homer  she  is  described  as  accompanying  the 
Sun  throughout  the  day. 

Yellow,  and  plants  having  that  colour,  have  also  an  erotic 
signification,  hence  we  find  them  playing  an  important  part  in 
marriage  ceremonies  and  the  relations  between  the  sexes  :  Juno 
in  the  Iliad  is  represented  as  preparing  a  bed  of  saffron  and 
hyacinths  when  she  wishes  to  tempt  Jove,  and  Jayadeva  in  the 
Oita  Oovinda  represents  Hari  as  inviting  Radha  to  repose  upon 
a  bed  made  of  the  saffron-coloured  flowers  of  the  Asoka.  The 
following  lines  indicate  the  significance  which  is  attached  to 
this  colour  in  popular  estimation  in  India :  — r 

Sinjh  suni  piy4  dvan  piyari,  sundar  nari  singer  banai, 
Piar  kesar,  piar  besar,  piar  bar  liya  larkai, 
Piar  chir  diyo  kamlapati,  piar  chandan  de  lagii, 
Piar  pan  ki  biri  lagi,  piyari  piri  bhai,  piu  nahin  ai. 
"  The  loved   one  hoard  that  her  lover  would  come  in  the 
evening,  and  made  a  grand  toilette :  yellow  saffron,  a  yellow 
nose-ring,  and  a  threaded  necklace  of  yellow  flowers.     She  has 
donned  a  yellow  robe,  applied  yellow  sandalwood,  and  placed 
ripe  yellow  betel  leaves  in  her  mouth.     The  damsel  herself  has 
grown  yellow  waiting  for  a  lover  who  has  not  come." 

The  Grecian  Hctairae  and  also  effeminate  youths  used  to  wear 
the  KpoKti>roi,   or   "  satfron-eolourcd  o^m-ment,"  and   the    Arabs 
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relate  that  Abu  Jahl  dyed  his  •^-•1  (ist)  with  6ai!roii>  and  was 
addicted  to  the  enormity,  termed  /^J '  (ubnah).  He  was  a 
great  enemy  of  the  Prophet's,  and  is  promised  in  the  Koran  a 
taste  of  Hell  ({}ij^^  I *^l  a-c  ^ l^SJ  I  ^^j  /5i  ij  j ).     A  similar  use 

of  saffron  by  the  libidinous  old  witch  Zatel-Dawahi  is  mentioned 
in  the  93rd  night  of  the  Arabian  Nights  ;— Ai*  ^i3  \^jS]  ^^1^^ 

Magic  properties  are  ascribed  to  saffron  in  Persia ;  Haji-Zein- 
el-Attdr  (1368)  states  that  it  is  called  Jadu-i-dihkdn,  "peasant's 
magic,''  and  that  pregnant  women  wear  a  ball  of  it,  about  the 
size  of  a  walnut,  at  the  pit  of  the  stomach  to  ensure  speedy  deli- 
very and  expulsion  of  the  after-birth.  The  saffron  bag  was  not 
unknown  in  Europe  in  the  Middle  Ages,  and  even  later.  The 
Arabs  believe  that  saffron  kept  in  the  house  will  drive  away  the 
lizard  called  Sam  Abras,  which  they  greatly  dread  ;  they  also 
say  of  a  man  who  is  melancholy  or  a  little  odd  tj^  ^jsj  /J  I 
(innahu  lafi  sufrihi),  i  e.,  that  ho  is  in  a  state  in  which  he 
requires  to  be  rubbed  with  saffron. 

Zarddby  or  saffron  water,  is  considered  to  have  magical  virtues 
in  Persia,  and  we  hear  Indian  conjurors  ascribe  the  same  virtues 
to  turmeric  water  when  they  say  Pihalad  &ni  ho  gora  in  the 
sense  of  "  Hocus  Pocus,"  &c.  Saffron  ink  is  used  in  India  to  Write 
Mantras  with.  That  auspiciousness  is  attributed  to  these  plants 
on  account  of  their  colour,  and  not  on  account  of  any  inherent 
properties,  is  shown  by  the  fact  that  other  plants  furnishing 
yellow  dyes  are  considered  auspicious.  In  Persia  Delphinium 
Zalil  is  much  esteemed  as  a  yellow  dye,  and  is  even  brought  to 
India  for  that  purpose,  where  it  bears  the  Sanskrit  names  of 
Trayamana  "  preserving,"  Mangalya  "  auspicious,"  &c;  It  is 
quite  possible  that  this  plant  was  used  in  ancient  Iran  before 
saffron,  as  the  word  trdyanicina  occurs  in  old  Persian  with  the 
meaning  of  **  yellow."  Dr.  Aitchison  speaks  of  D,  Zalil  as  very 
common  in  Khorasan,  and  remarks  that  when  in  flower  it  gives 
a  wondrous  golden  hue  to  the  pastures. 
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A  yellow  ty^lour  is  considered  most  auspioious  in  tKe  l&asU 
Yasanta,  or  Spring,  and  Krishna  are  represented  as  clothed  in 
this  colour^  and  Yasanti-coloured  garments  are  worn  at  the 
Basant  panchami  in  many  parts  of  India ;  at  this  season  also 
garlands  of  yellow  flowers  are  offered.  This  custom  is  alluded 
lo  in  the  Bdramdsa,  where  the  wife  says : — 

Ntthin  ghar  kanth,  leke  basant  ai  ghar  ttaalao, 
Main  kaise  ptijln,  sakhi,  nahin  ghar  sijan. 

''  My  husband  is  away>  and  the  gardener's  wife  has  brought 
(yellow)  spring  flowers.  How  can  I  make  an  offering,  my 
dear,  when  my  beloved  is  absent  ?*' 

A  yellow  garment,  called  Basanti,  was  wOm  by  the  Rajputs 
trhen  about  to  sacrifice  themselves  in  a  desperate  Conflict,  a 
sacrifice  to  their  supposed  ancestoif  Surya  (the  sun).  Yellow 
is  the  favourite  colour  of  the  Buddhists,  and  the  Sakya  family 
was  a  branch  of  the  great  Solai^  race  of  Gautama.  Sdnart 
Considers  that  the  Buddha  is  the  Sun-god,  and  that  the  details 
of  his  life  have  been  taken  from  Solar  mythology. 

The  use  of  safPron  and  turmeric  for  Colouring  and  flavouring 
food  is  univeifsal  throughout  India,  and  safPron  is  still  used  for 
this  purpose  in  Germany,  Switzerland,  and  in  Cornwall,  cakes 
nlade  on  festive  occasions  being  Coloured  with  it.  There  is  a 
Curious  story  about  saffron-coloured  rice  in  the  Persian  Burhdn^ 
where  it  is  called  Birinj-i-shamilah,  "candle  rice."  The 
author  relates  that  in  former  times  there  was  a  cook  at  Shiraz, 
who  was  in  the  habit  of  sitting  by  the  roadside  every  evening 
and  preparing  a  dish  with  yellow  rice,  before  which  he  lighted 
two  lamps,  or  sometimes  two  torches,  and  cried  out — "  Gome 
to  the  rice  of  the  candle,"  and  repeated  the  following  couplet  :  — 

"  The  lights  which  burnt  in  the  heart  of  Bush&k  were 
kindled  by  the  passing  of  the  light  of  the  rice  of  the  candle.'' 

Who  was  Bush&k,  or  Bashdk  P  We  cannot  help  thinking 
that  he  must  have  been  some  sturdy  fire -worshipper  testifying, 
as  far  as  he  dared,  in  the  presence  of  a  Mahomedan  population^ 
to  his  ancient  faith.     As  the  story  was   an  old  one  when  the 


Burh&ii  was  written,  it  shows  at  any  rate  that  the  use  of  saffron- 
coloured  rice  in  Persia  is  of  great  antiquity.  The  earliest 
European  travellers  in  India  called  turmeric  Crocus  indicm, 
**  Indian  saffron/'  and  evidently  regarded  it  as  a  substitute 
for  that  article.  In  those  days  saffron  was  of  much  more 
importance  in  Europe  than  it  is  now,  and  the  punishment  for 
adulterating  it  was  death. 

Saffron  was  much  employed  by  the  Romans  for  seasoning 
food,  and  to  make  an  essence  with  wine  and  water  which  was 
used  as  a  perfume  (Pliny^  21,  6,  17;  LticretiuSf  ii.,  416;  Ovid  A^ 
A,  104,  &c.).  The  name  Zafaran  occurs  in  the  Sihah  of  El 
Jowhari  who  wrote  in  the  10th  century,  and  from  Arabian 
writers  (Istakhri,  Edrisi)  we  learn  that  it  was  cultivated  at  this 
time  in  Persia  at  Darband  and  Ispah&n.  It  is  not  improbable 
that  the  plant  was  carried  from  that  country  to  China,  as, 
according  to  the  Chinese,  it  was  introduced  by  Mahometans. 
Chinese  writers  have  recorded  that  under  the  Yuen  dynasty 
(A.  D.  1280 — 1368)  it  became  the  custom  to  mix  Sa-fa-lang 
(Zdfaran)  with  food  {Bretschneid^r,  Chinese  Botanical  Works ^ 
Foochow,  1870).  Saffron  appears  to  have  been  cultivated  in 
Spain  in  the  10th  century.  The  Raja  Nirghanta,  which  was 
written  about  600  years  ago  by  a  native  of  Cashmere,  speaks 
of  saffron  as  coming  from  Cashmere,  and  the  plant  is  still 
cultivated  there  on  the  Kareewahs*  near  Pampur  ;  the  plants 
are  arranged  in  parterres,  and  flower  about  the  end  of  October; 
the  inhabitants  of  the  district  are  then  summoned  to  srather  the 
crop ;  during  this  time  they  live  in  the  gardens  which  are 
guarded  by  police  to  prevent  theft  {Ince,  Handbook  of  Cash-^ 
m^re). 

The  earliest  medical  writers  mention  saffron,  and  describe  it 

• 

as  cardiacal  and  aphrodisiacal,  improving  the  complexion,  in- 
creasing the  brilliancy  of  the  eyes,  and  promoting  the  delivery 
of  women.  They  also  considered  it  to  be  diuretic,  astringent, 
deobstruent^  and  emmenagogue.     Saffron,  formerly  as  highly 

*  Alluvinl  ilnto  from  100  to  200  feet  high  and  2  to  5  miles  long,  situated 
along  the  borders  of  the  Cciflhmere  Valley ;  they  arc  separated  from  each 
other  by  deep  ravines,  and  have  the  appearance  uf  flat-topped  hiUd. 
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458  IBIDEM. 

esteemed  in  Europe  as  in  the  East^  is  still  conridered  by  some 
European  physicians  to  have  emmenagogrie  properties,  bat  is 
generally  regarded  as  a  colouring  and  flayouring  agent  only. 
Saffron  has  recently  been  deleted  from  the  drug  list  of  the 
Medical  Store  Dep&ts  in  Bengal.  For  nmch  interesting 
information  concerning  the  early  history  of  saffron  in  Europe,  we 
would  refer  our  readers  to  ihe  Pharmaeographia  of  Fltickiger 
and  Hanbury. 

Description. — Saffron  consists  of  a  small  portion  of  the 
style  and  three  long  tubular  stigmas  of  a  rich  orange  colour; 
the  upper  extremity  of  each  stigma  spreads  out  to  form  a  fiat 
lamina  with  a  dentate  border.  The  stigmas  simply  dried 
and  thrown  together  loosely,  form  the  ordinary  hay  saffron  of 
commerce.  PersiEin  saffron  is,  with  the  aid  of  some  sticky 
material,  pressed  together  so  as  to  form  a  thin  round  flat  cake; 
it  is  known  in  Bombay  as  Kesar-ki'tvti  (bread  saffron). 

Chemical  composition, — Fluckiger  and  Hanbury  haye  the  fol- 
lowing summary : — ^^The  splendid  colouring  matter  of  saffron 
has  long  been  known  as  Polyehroit;  but  in  1851,  Quadrat, 
who  instituted  some  fresh  researches  on  the  drug,  gave  it  the 
name  of  Crocin^  which  was  also  adopted  in  1858  by  Rochleder. 
The  experiments  of  Weiss  in  1867  have  shown— 

\8t — ^That  this  substance  (Polychroit,  Crocin  of  Bochleder) 
is  a  peculiar  glucoside,  which^  by  the  action  of  acids,  s{^ts  into 
sugar,  volatile  oil,  and  a  new  colouring  matter. 

2nd — That  saffron  contains  only  a  minute  quantity  of  ready- 
formed  essential  oil  and  sugar. 

^rd — That  this  free  essential  oil  is  probably  identical  with 
that  which  is  produced  in  the  decomposition  of  polychroit. 

^th — That  polychroit,  as  hitherto  prepared,  has  always 
contained  a  certain  proportion  of  the  new  colouring  matter 
produced  by  decomposition.*' 

For  the  natural  glucoside,  Weiss  retains  the  name  of 
polychroit,  while  the  new  colouring  matter  which  results  from 
its  decomposition  by  an  acid  he  terms  crociiL  It  agrees  with 
the  crocotin  of  Bochleder. 
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PolycliToit  was  prepared  by  Weiss  in  the  following  manner  :-^ 
'^  Saffron  was  treated  with  ether,  by  which  fat,  wax,  and  essen- 
tial oil  were  removed,  and  it  was  then  exhausted  with  water. 
From  the  aqueous  solution,  gummy  matters  and  some  inorganic 
salts  were  precipitated  by  strong  alcohoL  After  the  separation 
of  these  substances,  polychroit  was  precipitated  by  addition  of 
ether.  Thus  obtained,  it  is  an  orange-red,  viscid,  deliquescent 
substance,  which,  dried  over  sulphuric  acid,  becomes  brittle  and 
of  a  fine  ruby  colour.  It  has  a  sweetish  taste,  but  is  devoid  of 
odour,  readily  soluble  in  spirit  of  wine  or  water,  and  sparingly 
in  absolute  alcohoL  By  dilute  acids,  it  is  decomposed  into 
crocin,  sugar,  and  an  aromatic  volatile  oil  having  the  smell  of 
saffron.  Weiss  gives  the  following  formula  for  this  decom- 
position : — 

C48H6ooi8+H^O=2(0»^H>«0^)4-C^oHi*0+O^Hi«0^ 

Polychroit.  Crocin.  Essential  oil.      Sugar. 

Crocin  is  a  red  powder,  insoluble  in  ether,  easily  soluble  in 
alcohol,  and  precipitable  from  this  solution  on  addition  of  ether. 
It  is  only  slightly  soluble  in  water,  but  freely  in  an  alkaline 
solution,  from  which  an  acid  precipitates  it  in  purple-red  flocks. 
Strong  sulphuric  and  nitric  acids  occasion  the  same  colours  as 
with  polychroit,  the  former  producing  deep-blue,  changing  to 
violet  and  brown,  and  the  latter  green,  yellow,  and  finally 
brown.  It  is  remarkable  that  hydrocarbons  of  the  benzol  class 
do  not  dissolve  the  colouring  matter  of  saffron. 

'*  The  oil  obtained  by  decomposing  crocin  is  heavier  than 
water ;  it  boils  at  about  209^0.,  and  is  easily  altered,  even  by 
water.  It  is  probably  identical  with  the  volatile  oil  obtainable 
to  the  extent  of  one  per  cent,  from  the  drug  itself,  and  to 
which  its  odour  is  due. 

''Saffron  contains  sugar  (glucose?)  besides  that  obtained  by 
the  decomposition  of  polychroit.  It  leaves  after  incineration 
5  to  6  per  cent,  of  ash/'    (Pharmacographia^  p,  604. ) 

The  investigation  of  the  characteristic  constituents  of  saffron, 
which  had  previously  occupied  the  attention  of  several  chemists, 
has  been  ti^en  up  by  Herr  Eayser  (BerieMe,  xvii.,  2228).  By 
distilling  saffron  suspended  in  water  in  a  current  of  carbonic 
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anhydride,  shaking  the  distillate  with  ether,  and  evaporating 
the  ether  in  a  current  of  carbonic  anhydride,  the  essential  oil 
was  obtained  as  a  very  mobile,  scarcely  yellowish  coloured 
liquid,  having  an  extremely  intense  odour  of  saffron,  readily 
becoming  thick  and  brown  by  absorption  of  oxygen  from  the 
atmosphere,  and  giving  upon  analysis  figures  corresponding 
with  the  formula  C^°H*^.  Orcein  was  obtained  by  treating 
an  aqueous  extracti  made  without  heat  from  saffron  previously 
exhausted  with  ether,  with  purified  animal  charcoal,  which 
removed  all  the  colouring  matter;  then  filtering,  washing  and 
drying  the  charcoal,  boiling  it  with  90  per  cent,  alcohol  and 
filtering.  Upon  removal  of  the  alcohol  the  orcein  was  left 
as  a  brittle  yellow-brown  mass,  yielding  a  pure  yellow  powdw, 
freely  soluble  in  water  and  dilute  alcohol,  less  soluble  in  absolute 
alcohol,  and  giving  up  only  traces  to  ether.  "With  con- 
centrated sulphuric  acid  it  gave  a  deep  blue  solution,  passing 
to  violet,  cherry  red,  and  finally  to  brown  ;  with  nitric  acid  a 
deep  blue,  passing  almost  immediately  to  brown  ;  with  hydro- 
chloric acid  it  underwent  no  change  of  colour.  Acetate  of  lead 
produced  no  precipitate  in  a  solution  of  crocin  in  the  cold,  but 
on  warming  the  solution,  decomposition  at  once  took  place,  and 
the  liquid  then  reduced  Fehling's  solution.  As  previous 
workers  used  lead  acetate  in  the  separation  of  crocin,  Herr 
Kayser  supposes  that  their  product  always  contained  crocetin. 
He  attributes  to  pure  crocin  the  formula  C**H'*^0'^^,  and  to 
crocetin  C'*H*^0^,  the  decomposition  being  represented  by 
the  following  equation: — 

2  C*^H7oO«o+  7  H20=C''*H*60»+  9  C^H^^O^ 
An  ethereal  extract  of  the  residual  saffron  yielded  a  crystalline 
bitter  substance,  freely  soluble  in  water  and  alcohol,  less  easily 
in  chloroform  and  ether,  and  melting  at  75**.  This  has  been 
named  **  picrocrocin,'*  and  is  represented  by  the  formula 
03828 iQiT,  It  presents  the  interesting  character  that  when 
warmed  in  aqueous  solution  with  lead  acetate,  lime  or  baryta 
water  or  acid,  it  splits  up  into  sugar  and  an  essential  oil, 
which  has  a  strong  odour  of  saffron  and  the  composition  of  a 
terpene. 
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The  following  is  the  mean  of  two  proximate  analyses  of 

saffron  by  G.  Laube  and  Aldendroff^  quoted  by  Konig : — 

Water  • •• • 16*07  per  cent. 

Albuminoids » 11*74  ^, 

Fluid  oa  -60  „ 

Fat    3*22  „ 

Sugar    15*33  „ 

Non-nitrogenous  extractive    44*57  „ 

Cellulose  4-37  „ 

Ash  4*37  „ 

The  anhydrous  safEron  contained  nitrogen   2*24  per  cent, 

and  oil  and  fat  4*55  per  cent. 

Commerce, — Saffron  is  imported  into  Bombay  from  France, 
and  occasionally  from  China.  In  1882-83,  the  imports  were 
226  cwts.,  valued  at  Rs.  4,25,124 ;  in  1886-87,  268  cwts.,  valued 
at  Rs.  5,50,383.  Most  of  it  is  adulterated ;  a  sample  examined 
by  Lyon  (1875)  gave  water  9*48,  organic  matter  56*93,  mine- 
ral matter  (chiefly  carb.  of  lime)  33*59.  This  adulteration  is 
easily  detected  by  placing  a  pinch  of  the  saffron  in  water, 
when  the  viscid  substance  used  to  make  the  lime  adhere  to  it 
dissolves,  and  the  lime  falls  to  the  bottom  of  the  glass.  Similar 
adulteration  with  other  heavy  powders  has  been  recorded, 
and  vegetable  substances^  as  florets  of  marigold  and  safflower, 
fragments  of  petals^  and  fibres  of  grass  and  rush,  have  been 
foimd.  Pure  saffron  costs  in  India  Rs.  20  to  22  per  lb.  Cash- 
mere saffron  is  exported  to  the  Punjab,  where  it  is  much  used 
as  a  dye,  to  the  value  of  Rs.  20,000  yearly. 

Pardanthus  chinensis,  Bot.  Mag.  171,  Syn.  Ma 

chhiensis,  Linn.,  is  the  Balamcanda  Schularmani  of  Rheede 
(Rort.  MaLy  xi.,  37),  and  is  a  common  garden  plant  in  India, 
having  flowers  spotted  like  a  leopard's  skin.  In  Cochin-China, 
China,  and  the  Doons  of  the  Himalayas  it  grows  wild. 
Loureiro  states  that  the  roots  are  used  medicinally  in  Cochin- 
China,  and  that  they  have  aperient  and  resolvent  properties  and 
purify  the  blood  of  gross  humors,  being  specially  useful  in 
Cynanche.  According  to  Rheede,  it  is  used  as  an  alexipharmic 
in  Malabar,  being  given  to  those  who  have  been  bitten  by  the 
cobra,  and  to  cattle  who  have  fed  upon  poisonous  plants. 
III.— 68  t 
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AMARYLLIDEiE. 
CURCULIGO  ORCHIOIDE,  Gdrtn. 

Fig.— TTight  Ic,  t.  2043;  Boxb.  Cor.  Pi.  t.,  t.  13;  BoL 
Mag,,  t.  1076 ;  Eheede,  Sort,  Mai,  xiu,  t,  59. 

Hab. — Hotter  regions  of  India  and  Ceylon,    The  root. 

Vernacular. — Mdsali,  Mdsali-kand  (Hind.,  Mar,,  G^2,),Nella- 
t4di  (Tel,),  Nela-pana-kelangu  {MaL),  Nila-panai-kizhangu 
{Tarn.),  Tila-muli  {Beng.),  Nela-tali-gadde  {Can.),  Hln-bin-tal 
{Cingh.). 

History,  UseS^  &C.<— Both  Hindu  and  Mahometan 
medical  writers  speak  of  a  white  and  black  Mdsali,  which,  from 
their  descriptions,  appear  to  have  been  different  varieties  of  the 
same  plant.  In  the  Bdja  Nirghanta  it  is  stated — ^^?ft  ^  ftOT 
^tFT  W  ^TTOrtgnrr  %rfT  wani»fl^  «Nrr  ^  r^Ernpfr ;  the  plant  is 
described  as  Hemapushpi,  *' having  golden  flowers,"  and  is 
considered  to  be  alterative,  tonic,  restorative,  and  useful  in  piles, 
debility  and  impotence.  It  enters  into  the  composition  of  several 
medicines  intended  to  act  as  aphrodisiacs  and  restoratives.  At 
the  present  time  we  meet  with  a  white  and  black  Mdsali  in  the 
bazars,  but  derived  from  two  entirely  different  plants,  viz.,  the 
ichitc  from  an  Asparagus,  and  the  black  from  a  Curculigo.  We 
have  been  favoured  with  living  specimens  of  the  latter  plant 
collected  by  Mr.  B.  B.  Nen6  of  Poena  at  Sitabaldi,  and  find 
that  when  cut  and  dried  it  exactly  agrees  with  the  bazar  article 
which  we  have  received  from  most  parts  of  India.  From 
Madras  we  have  received  a  very  small  Curculigo  root,  from 
C.  brevifoUa,  not  more  than  an  inch  in  length,  whereas  the  root 
of  the  plant  in  general  use  is  not  less  than  6  inches  in  length, 
and  from  i  to  |  inch  in  diameter.  Dutt  states  that  Satavari, 
the  root  of  Asparagus  recemosus,  is  sometimes  sold  by  the 
druggists  as  white  Musali ;  in  Bombay  the  white  Mdsali  of  the 
bazar  is  the  root  of  Asparagus  adscendens. 

Native  medical  works  give  the  following  instructions  for  the 
collection  of  Mdsali  :— Two-year  old  plants  are  to  be  selected^ 
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aod  the  roots  having  been  washed  and  cleared  of  rootlets,  are  to 
be  sliced  with  a  wooden  knife,  threaded  upon  a  string,  and  dried 
in  the  shade  ;  when  dry  they  may  be  powdered.  The  dose  is 
]  80  grains,  to  be  beaten  up  with  an  equal  quantity  of  sugar  in 
a  small  glass  of  water  or  milk  until  it  forms  a  thick  mucilage. 
Treatment  to  be  continued  for  forty  days,  abstinence  from 
mental  and  physical  exercise  being  enjoined.  Mdsali  is 
prescribed  for  asthma^  piles,  jaundice,  diarrhoea,  colic^  and 
gonorrhoDa ;  it  is  considered  to  be  demulcent,  diuretic^  tonic^  and 
aphrodisiac,  and  is  often  combined  with  aromatics  and  bitters. 
Hakim  Sharaf eddin  in  his  Mujarahat  has  the  following  humorous 
anecdote  in  illustration  of  its  restorative  effects : — 

^^  M)}^.  *^^»   *^^  i:/^j^j  f^J*^  'j«*  iiH^  e>«^j>^  ^ji-^e^* 
h'^J^^J  ?.5^3tj^;aj^)l(jjl  \jc^  is^is^^  '^J^^j^  ^iiy> 

The  story  at  once  suggests  to  the  reader  that  in  such  cases 
jJt^  jjj  Jt^  is  probably  as  good  a  tonic  as  MdsaK. 

Description. — Musall  occurs  as  short  transverse  sections 
of  the  root,  half  an  inch  or  less  in  diameter,  covered  externally 
by  a  dark-brown  bark ;  the  substance  of  the  root  is  opaque  and 
greyish-brown ;  portions  of  the  characteristic,  wrinkled,  vermi- 
cular rootlets  may  usually  be  found  attached  to  some  of  the 
pieces.     The  taste  is  mucilaginous  and  slightly  bitter. 

Microscopic  structure. — The  fresh  root  of  0.  orchioides  when 
cut  across  presents  a  firm  milk-white,  opaque  surface,  marked 
with  numerous  minute  punctures.  Thin  sections  show  that  it 
consists  of  a  cortical  and  central  portion,  both  composed  mainly 
of  a  delicate  parenchymatous  tissue  loaded  with  small  starch 
granules^  here  and  there  a  large  cell  contains  a  bundle  of  needle- 
shaped  crystals.    The  large  open  passages  which  can  be  seen 
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with  the  naked  eye  are  almost  entirely  confined  to  the  cortical 
portion  ;  they  are  lined  by  the  walls  of  the  neighbouring  cells. 
In  the  central  column  are  numerous  bimdles  of  spiral  vessels 
which  are  mostly  situated  near  its  junction  with  the  cortical 
portion.     Many  of  the  starch  granules  are  muUer-shaped. 

Chemical  composition, — A  proximate  ancdysis  of  the  powdered 
roots  was  made  with  the  following  results : — 

Ether  ext.  (fat,  &c.)  1-28 

Alcoholic  ext.  (resin,  tannin) »,.•.     4']4 

Water  ext.  (mucilage)    19*92 

Starch,  &c.,  by  difference 43*48 

Crude  fibre 14-18 

Ash 8-60 

Moisture • ,     5*40 


^ 


100-00 

The  resin  was  soluble  in  spirit  and  alkaline  solutions,  and 
gave  a  fine  red  colour  with  strong  sulphuric  acid.  The  tannin 
gave  a  green  colour  with  ferric  salts,  and  when  determined 
separately  amounted  to  4"]5  per  cent,  of  the  root.  Oxalate  of 
calcium  was  present. 

CRINUM  ASIATICUM,  var. 

TOXICARIUM,  Eerhert. 

Fig.— Bo^.  Mag.,  tt.  1073,  2908,  2239;  Wight  Ic,  t  2021 ; 
Hhccde,  Hart.  Mai.  xi.,  t.  38;  Bentl.  and.  Trim.,  t.  275. 

JJab. — Concan.     Cultivated  throughout  India.    The  bulb 

and  leaves. 

Vernacular. — Chindar,  Kanwal,  Sukhdarshan  (Hind.),  N^ga- 
davana  [Mar.),  Nagdamani  (Guz.)^  Nigdaun  (Beng.),  Kesar- 
chettu,  Visha-manjili  {Tel.),  Visha-manjil  (Tarn.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  by 
Sanskrit  writers  on  Materia  Medica,  but  the  juice  of  the  leaves 
after  they  have  been  slightly  roasted  is  a  popular  remedy  in 
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Hindustan  for  earache.  The  name  Sukhdarshan,  *'  pleasant  to 
the  sight,"  is  loosely  applied  to  several  species  of  Crinum  in 
most  parts  of  Northern  India.  In  the  Concan  the  leaves  smeared 
with  mustard  oil  or  Mutel*  are  warmed  and  bound  round  inflam- 
ed joints.  Rheede  says :— ''  Ex  planta  coneisa  et  tosta  bini  sunt 
noduli,  qui  utrinque  maxillee  appositi,  spasmum  curantcjmicum/' 
Ainslie  states  that  the  natives  of  Southern  India  bruise  the 
leaves  and  mix  them  with  a  little  castor  oil,  so  forming  an  ap- 
plication which  they  think  useful  for  repelling  whitlows  and 
other  inflammations  that  come  at  the  ends  of  the  toes  and ' 
fingers  ;  also  that  the  juice  of  the  leaves  is  employed  for  earache 
in  Upper  India.  Rumphius,  who  calls  it  Radix  toxicaria,  speaks 
highly  of  its  virtues  in  curing  the  disease  occasioned  by  the 
poisoned  arrows  of  the  Macassers  in  their  wars ;  the  root  chewed 
is  emetic,  provided  a  little  of  the  juice  is  swallowed.  Crimcm 
asiattcum  is  the  Man-s^-lan  of  the  Cochin- Chinese,  and  its 
virtues  are  lauded  by  Loureiro.  {Ainslie,  Mat.  Ind.,  Vol.  II-, 
p.  464.)  Sir  W.  O'Shaughnessy  remarks  {Bengal  Disp.,  p.  656) 
that  this  is  the  only  indigenous  and  abimdant  emetic  plant,  of 
which  he  has  experience,  which  acts  without  producing  griping, 
purging,  or  other  unpleasant  symptoms.  In  the  Pharmacopceia 
of  India,  the  root  has  been  made  official  as  an  emetic,  nauseant, 
and  diaphoretic ;  directions  for  making  a  juice  and  syrup  are 
given :  the  former  to  be  given  in  doses  of  2  to  4  fluid  drachms 
every  20  minutes  until  emesis  is  produced,  the  latter  in  doses 
of  2  fluid  drachms  as  a  nauseant  and  emetic  for  children. 

Description. — Caulescent  or  stemless;  leaves  linear- 
lanceolate,  very  smooth  ;  margins  entire,  striated  beneath,  3  to  4 
feet  long  and  5  to  7  inches  broad;  scapes  axillary,  shorter  than 
the  leaves,  a  little  compressed ;  flowers  numerous,  1 2  to  50  in 
an  umbel,  white,  almost  inodorous  ;  berries  roundish,  the  size 
of  a  pigeon's  egg.  {Bomh.  Flora,  Pt.  I.,  p.  257.)  The  root  is 
bulbous,  white,  with  a  terminal  stoloniferous  fusiform  portion 
issuing  from  the  crown  of  the  bulb;  it  varies  greatly  in  size; 
odour  narcotic  and  disagreeable. 

*  The  oil  obtained  from  fresh  rasped  cocoanuts. 
Ill— 59 
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Microscopic  structure. — ^The  central  portion  of  the  bulb  (stolo- 
niferous  fusiform  portion)  consists  of  a  parenchyma  made  up 
of  polyhedral  cells  containing  a  little  granular  matter  and  some 
needle-shaped  crystals ;  it  is  traversed  by  numerous  bundles  of 
jointed  and  spiral  vessels ;  surrounding  the  central  portion  is  a 
•olid  cortical  layer  less  vascular  than  the  central  column ;  from 
both  of  these  spring  the  subterraneous  white  bases  of  the  leaves 
which  form  the  upper  part  of  the  bulb, 

Crinum  zeylanicum,  Linn.,   Wight  /c,  2019—20; 

Mheede,  Hort.  Mai  xi.,  t.  39 ;  Bot.  Mag.,  1171,  2217,  2292,  and 
2466,  is  a  very  variable  plant,  plentiful  in  most  parts  of  India. 
It  is  the  Tulipa  javanica  of  Rumphius.  Bheede  states  that  the 
crushed  and  toasted  bulb  is  applied  to  piles  and  abscesses  to 
cause  suppuration,  and  that  if  given  to  dogs  it  causes  their  teeth 
to  fall  out.  According  to  Loureiro,  it  has  the  properties  of  squills. 
In  the  Ooncan  a  slice  of  the  bulb  is  used  for  blistering  cattle,  and 
the  roasted,  bulb  is  used  as  a  rubefacient  in  rheimiatism.  The 
plant  is  called  Sukhdarshan  in  Bengal  and  Hindustan,  and 
Ghuianikand  or  Gadambhikanda  in  Marathi.  It  has  not  been 
identified  with  any  of  the  plants  mentioned  by  Sanskrit  writers. 
Its  properties  are  similar  to  those  of  C.  asiaticum. 

Description. — Root  a  spherical,  tunicated  bulb ;  leaves 
numerous/  radical,  lanceolate,  waved,  smooth,  tapering  slowly 
from  within  a  few  inches  of  the  base  to  rather  a  broad  and 
obtuse  point ;  margins  scabrous  with  minute  cartilaginous  teeth, 
length  1  to  3  feet;  scapes  from  the  axils  of  the  decayed  leaves, 
somewhat  compressed,  1  to  2  feet  long ;  umbels  with  about  10 
flowers;  spathes  two,  of  an  ovate  conic  form,  with  many  soft 
filaments  among  the  flowers ;  flowers  sessile,  large,  tube  green, 
border  very  pale  rose,  almost  white,  faintly  fragrant ;  corol 
tube  declinate,  cylindric,  obscurely  3-sided,  about  4  inches  long; 
border  campanulate,  horizontal,  segments  lanceolar,  with  rather 
soft  subulate  points ;  length  3  to  4  inches ;  filaments  six,  inserted 
in  the  mouth  of  the  tube,  declinate ;  apices  sharp  and  always 
erect ;  anthers  falcate,  incumbent  and  tremulous,  pale  yellowish- 
grey  ;  germ  inferior,  oblong,  3-celled  with  several  ovula  in  each, 
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attached  in  two  vertical  rows  to  the  two  lobes  of  the  thick  fleshy 
receptacles ;  style  filiform,  declinate,  projecting  beyond  the 
stamina ;  stigma  small,  3-toothed ;  pericarpium  a  soft  somewhat 
fleshy  perishable  envelope  which  covers  one,  two,  or  three  large 
fleshy  bulbiform  seeds. 


LILIACE^. 

ALOE   PERRYI,   Baker. 
Fig. — Bot.  Mag.,  6596.    Socotrine  Aloe  {Eng.). 
Hab. — Socotra, 

ALOE   ABYSSINICA,  Lam. 

Pig^ — BaJcer  in  Linn.  Journal,  xviii.,  174.    Jaferabad  Aloe 
(Eng.). 

Hab.— -Africa,  Coasts  of  India. 

ALOE   VERA,  ienn. 

Fig. — Flora  ChcBca.,  t.  341,  cop.  in  Steph.  8f  Ch.,  t.  109,  and 

Woodvilk,  vol.  V. ;  Nees,  t.  50.    Conunon  or  Barbadoes  Aloe, 
{Eng.). 

Hab. — Africa,  Arabia,  India.    The  dried  juice. 

Vernacular. — Ghikonvdr,  Kamari  (flVnrf.),  Ghirta-kunvar, 
Komari  (Beng.),  £ora-kdnda,  Koraphad  (Mar.),  Kumara, 
Kuvdra  (Gfuz^),  Shottu-katrazhai,  Kiimari  (Tarn.),  Kalabanda 
(Tel.),  Kdtruvazha  [MaL),  Lola-sara  (Can.). 

The  drug  Aloes. — Hva,  Talva  (Hind.),  Moshabbar  (Beng.), 
Eilya,  Kala-bol  (Mar.),  E[ariya-polam,  Irakta-polam  (Tarn.), 
Musham-baram  (Tel.),  Chenna-n&yakam  (Mai.),  Elio  (Ou%.), 
Musambra  (Can). 

History,  Uses,  &C. — The  common  Aloe  (Ghrihakanya), 
if  not  a  native  of  India,  most  have  run  wild  in  the  country  from 
a  very  remote  period,  as  the  Sanskrit  synonyms  do  not  in  any 
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way  indicate  a  foreign  origin.  By  the  names  Ghrita-kumari, 
Eum&ri,  Mdta,  Eanyaka,  Taruni,  Sdvari,  the  plant  is  compared 
to  a  beautiful  girl  or  to  the  virgin  Durga.  Many  synonyms 
are  descriptive,  such  as  Dirgha-pattrika  "  long-leaved/'  Sthale- 
ruha"  growing  in  dry  ground,"  Mridu  "soft,"  Bahu-pattra 
"  having  numerous  leaves,"  Kantaka-pattra  "  having  prickly 
loaves,"  Vipula-srava  *' juicy,"  Mandala  "scimitar-like,"  Ati- 
picchila  "  very  slimy,"  &c.  The  juice  is  considered  to  be  cathar- 
tic, cold,  and  useful  for  removing  disease  of  the  spleen,  swellings, 
phlegm,  carbuncles,  and  blood  and  skin  diseases.  The  Hindus 
appear  not  to  have  been  acquainted  with  the  drug  until  it  was 
introduced  into  India  by  the  Arabs ;  when  this  took  place  it  is 
very  difficult  to  decide,  but  it  must  have  been  at  a  very  remote 
period  if  we  are  to  believe  Dioscorides,  who  says  ^*  the  Aloe 
grows  plentifully  in  India,  whence  also  the  juice  is  brought  to 
us,  also  in  Arabia  and  Asia  (minor),  and  in  certain  maritime 
districts  and  islands,  as  Andres,"  On  the  other  hand,  Sanskrit 
writers  do  not  mention  the  drug  ;  possibly  the  orthodox  Hindu 
physicians  of  those  days  may  have  regarded  it  as  an  impure  com- 
pound prepared  by  foreigners.  E/ica  or  Ailwa,  the  Hindi  name 
for  aloes,  appears  to  be  cognate  to  the  Greek  a^o»?.  Aloes  appears 
to  have  been  first  manufactured  by  Arabs  or  Abyssinians, 
through  whom  the  Greeks  obtained  a  knowledge  of  it.  Hippo- 
crates and  Theophrastus  do  not  mention  it,  but  Dioscorides  and 
Pliny  were  evidently  well  acquainted  with  the  drug  and  its 
uses,  and  also  with  the  plant,  which  it  appears  had  been  intro- 
duced into  the  Cyclades.  Abu  Hanifeh  in  the  9th  century 
describes  aloes  (Sabir)  and  the  plant  from  which  it  is  obtained 
as  having  a  yellow  flower  and  very  thick  leaves  which  are  crushed 
and  thrown  into  the  presses,  and  trodden  with  the  feet  until 
their  juice  flows,  when  it  is  left  until  it  thickens,  and  is  then 
put  into  leathern  bags  and  exposed  to  the  sun  imtil  it  dries. 
This  method  of  preparation  fully  accounts  for  the  inferiority 
of  Arabian  aloes.  All  the  Arabian  and  Persian  writers  agree  in 
stating  that  the  best  aloes  is  prepared  in'Socotra,  and  many  relate 
that  Alexander,  on  the  recommendation  of  Aristotle,  took 
possession  of  the  island  on  that  account  and  settled  a  colony  of 
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Greeks  there  to  cultivate  the  plant  more  carefully,   Schweinf  urth 
has  observed  an  apparently  Semitic  type  amongst  the  hill  tribes 
of  the  island,  which  he  thinks  may  be  traced  to  a  Greek  source ; 
characterised  by   small   head,  with   long   nose   and  thick  lips, 
straight  hair,  and   lean   limbs.     In  some   hieroglyphics  on  the 
Kadhab  plain  he  has  also  traced  combinations  of  Greek  charac- 
ters.    The  Socotrian  women  are  reputed  to  be  sorceresses  of  the 
most  dangerous  kind,  who  by  the  aid  of  a  magic  cup  steal  away 
the  liver  and  lights  of  those  against  whom  they  bear  malice  ; 
a  horrid  suggestion  to  account  for  the  excellence  of  their  aloes. 
This  story  seems  to  support  the  derivation  of  the  names  Socotra 
and  Socotrine  suggested  by  Mr.  Mowat  in  'Alphita,'  p.  67.    He 
connects  them  with  the  Greek  a'VK(»T6s  =Lat.  ficatus  =  It.  fegato. 
This  word  'originally  seems  to   have  denoted  the  liver  of  a 
goose  fattened  on  figs, '  and  the  word  socotrinum  or  succotrinura 
applied  to  aloes  would  therefore  be  the  equivalent  of  epaticum. 
(Cf.  Trans.  Ill,  8oc,  JEdinburgh,  xxxi.,  p.  444.)     Burton  says: 
"  The    aloe,  according  to  Burckhardt,  is    planted    in  grave- 
yards as  a  lesson  of  patience :  it  is  also  slung,  like  the  dried 
crocodile,   over  house-doors  to  prevent  evil  spirits    entering  : 
'  thus  hung  without  earth  and  water,'  says  Lane  {Mod.  ^OUP^i 
Chapt.  XI,),  'it  will  live  for  several  years  and  even  blossom. 
Hence  (?)  it  is  called  Saftr,   which  signifies   patience.'     But 
Sibr  as  well  as  Sahr  (a  root)  means  '  long-suflFerance .'     I  hold 
the  practice  to  be  one  of  the  many  Inner  African  superstitions. 
The  wild  Gallas  to  the  present  day  plant  aloes  on  graves,  and 
suppose  that  when  the  plant  sprouts  the  deceased  has  been  ad- 
mitted to  the  gardens  of  Wik,  the  Creator."    (Arab,  Nights^  i., 
138.)     Mahometan  physicians  describe  aloes  as  aperient,  de- 
obstruent,  depurative,  anthelmintic  and  tonic ;  as  a  collyrium 
they  consider  that  it  strengthens  the  sight  and  removes  styes 
of  the  lids  ;  it  is  often  applied  for  the  dispersion  of  swellings 
and  the  promotion  of  grantdations.     They  direct  it  to  be  puri- 
fied in  the  following  manner : — Take  Socotrine  Aloes  1    lb., 
powder  and  sift,  then    take    wormwood,  Jatamisi,    Chiretta, 
Cinnamon,  Cassia,  wood  of  the  Balsam  tree,  Herba  Schoenanthi, 
Asarum^  Mastich^  of  each  3  dirhems,  boil  in  2  lbs.  of  water 
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down  to  one  pound  and  strain.  Put  the  aloes  into  a  mortar, 
rub  it  down  with  part  of  the  above  decoction  and  strain,  repeat 
the  process  with  the  remainder  of  the  decoction  and  any  aloes 
remaining  on  the  strainer,  let  the  strained  liquors  subside,  draw 
off  the  supernatant  fluid,  mix  the  aloes  with  3  dirhems  of 
saffron  and  preserve  for  use.  In  Anthony  Colin's  translation 
of  Olusius,  the  following  notice  of  aloes  by  Gtircia  d'Orta 
occurs : — "  Les  Indiens  s'en  servent  en  leurs  collyres  et  aux 
medicamens  purgatifs  comme  aussi  6a  playes,  lesquelles  ils 
veulent  remplir  de  chair  pour  lequel  usage  ils  ont  le  plus 
souvent  dedans  leur  boutiques  un  medicament  compost  de 
myrrhe  ^t  aloes  apelld  par  eux  Mocebar  (mussabar).  J'ai  vue 
im  medecin  du  grand  Sultan  Badur  Boy  de  Gambaya  lequel 
usoit  de  rherbe  d'aloes  pour  medicament  fanulier  en  ceste  fa9on. 
II  faisoit  cuire  avec  du  sel  les  fueilles  de  Therbe  coupp^s,  de 
telle  decoction  il  en  faisoit  prendre  huict  onces  lesquelles  f aiso- 
yent  vuider  le  ventre  fort  benignement  et  sans  aucune  extorsion 
quatre  ou  cinq  fois.  En  ceste  ville  de  Goa  ils  donnent  en 
breuvage  a  ceux  qui  ont  des  ulceres  aux  reins  ou  en  la  vescie 
de  I'aloe  bien  pulveris^  et  mesl6  avec  du  laict  qui  a  si  heureux 
succes  et  profit  que  les  malades  en  sont  incontinent  gueris.  Us 
s'en  servent  aux  Indes  pour  faire  meurir  les  flegmons."  In 
the  same  work  there  is  a  prescription  for  the  use  of  fresh  aloe 
leaves  by  Christophe  de  la  Ooste.  Take  of  aloe  leaves  sliced 
8  ozs.,  salt  3  drms.,  heat  to  boiling  over  a  gentle  fire,  strain 
and  add  1  oz.  of  sugar.  Let  the  liquid  cool,  and  take  it  cold 
early  in  the  morning.  The  patient  should  be  directed  to  keep 
moving  about  to  promote  the  action  of  the  medicine,  and  four 
hours  after  taking  it  some  chicken  broth  may  be  given.  The 
leaves  and  flower  stalks  of  the  aloe  are  pickled  by  Banians 
of  Gnzerat  after  having  been  soaked  in  salt  and  water,  and 
it  is  a  general  practice  among  Hindus  to  give  a  little  of 
the  juice  of  the  plant  with  honey  in  a  golden  spoon  to 
new-bom  children;  it  is  supposed  to  hasten  the  expulsion  of  the 
meconium.  The  dose  must  be  administered  by  the  father  of 
the  child,  or  by  the  nearest  male  relative  in  the  absence  of 
the  father. 


LILIACEm.  471 

Prof.  Bayley  Balfour,  who  visited  Socotra  on  a  botanical 
expedition  in  1880,  has  given  the  following  accoant  of  the 
manner  in  which  aloes  is  prepared: — "The  gum  is  known  as 
tdj/efhj  the  natives.  The  collector  scrapes  a  slight  hollow  on 
the  surface  of  the  ground  in  the  vicinity  of  an  aloe  plant,  into 
which  he  depresses  the  centre  of  a  small  portion  of  goat-skin 
spread  over  the  ground.  The  leaves  of  the  aloe  are  cut  and 
laid  in  a  circle  on  the  skin,  with  the  cut  ends  projecting  over 
the  central  hollow.  Two  or  three  layers  are  arranged.  The 
juice,  which  is  of  a  pale  amber  colour,  with  a  slight  mawkish 
odour  and  taste,  trickles  from  the  leaves  upon  the  goat-skin. 
After  about  three  hours  the  leaves  are  exhausted ;  the  skin  con- 
taining the  juice  is  then  removed  from  beneath  them,  and  the 
juice  is  transferred  to  a  bag  made  of  skin.  Only  the  older 
leaves  are  used.  The  juice  thus  collected  is  of  a  thin  watery 
character,  and  is  known  as  tai/ef  rhiho,  or  watery  aloes.  In 
this  condition  it  is  exported  to  Muscat  and  Arabia,  and  sells 
for  three  dollars  the  skin  of  30  lbs.  By  keeping,  however,  the 
aloes  changes  in  character.  After  a  month  the  juice,  by  loss 
of  water,  becomes  denser  and  more  viscid ;  it  is  then  known 
as  tai/ef  gesheeshah,  and  is  more  valuble,  a  skin  of  30  lbs.  fetching 
five  dollars;  whilst  in  about  fifteen  days  more — that  is,  about 
six  weeks  after  collection — it  gets  into  a  tolerably  hard  solid 
mass,  and  is  then  tdyef  kaaahul,  and  is  worth  seven  dollars  a 
skin  of  30  lbs.  In  this  last  condition  it  ia  commonly  exported. 
{Tram,  Rl.  Soc.  of  Edinburgh,  xxxi.,  Introductory  Chapter ^ 
p.  xxxviii.). 

Description. — Socotrine  aloes  is  imported  into  Bombay 
via  Zanzibar  and  the  Red  Sea  ports.  It  is  packed  in  skins,  the 
packages  varying  much  in  size  and  shape,  and  often  containing 
a  large  proportion  of  rubbish,  such  as  pieces  of  hide,  stones, 
&c.  In  Bombay  the  skins  are  opened,  and  the  aloes  repacked 
in  boxes  for  exportation  to  Europe.  The  best  Socotrine  aloes 
is  of  a  golden-brown  colour,  hard  externally,  soft  internally : 
the  odour  is  aromatic  and  peculiar;  when  powdered  or  in 
thin  fragments  it  is  orange-brown,  sometimes  it  is  almost 
fluid. 
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Jaferabad  Aloes  ia  made  at  Jaferabad,  a  town  on  the  coast  of 
Kathiawar^  belonging  to  the  Hubshis  of  Jinjlra,  a  family  of 
African  origin.  The  drug  in  mass  is  black ;  it  has  a  glassy 
fracture ;  thin  pieces  are  yellowish-brown  and  translucent ;  the 
powder  is  of  a  dull  yellow ;  the  odour  powerfully  aloetic,  with 
an  aroma  like  Socotrine  aloes ;  when  brought  in  contact  with 
nitric  acid  it  does  not  turn  red.  Its  reaction  is  then  the  same 
as  Socaloin.  Jaferabad  Aloes  is  generally  in  the  form  of  flat 
circular  cakes.  From  Zanzibar  an  aloe  is  imported  which  very 
closely  resembles  Jaferabad;  it  gives  the  same  reaction  with 
nitric  acid. 

Yamani  or  Moka  Aloes,  also  called  Aden  Aloes,  is 
imported  from  Arabia,  and  is  the  kind  most  in  use  among  the 
natives  of  India.  It  varies  much  in  quality.  It  is  of  a  black 
colour  in  mass,  and  somewhat  porous,  but  thin  fragments  are 
translucent  and  yellowish-brown ;  the  odour  is  powerfully 
aloetic,  without  the  aroma  of  Socotrine  or  Jaferabad  Aloes; 
medicinally  it  appears  to  be  sufficiently  active.  With  nitric 
acid  it  gives  a  deep  red  colour,  like  Barbadoes  ;  the  solution  in 
sulphuric  acid  is  not  affected  by  nitric  acid  fumes. 

Mysore  aloes  is  made  in  Mysore  from  a  plant  which  is  pro- 
bablv  only  a  variety  of  A,  vera.  It  is  called  Musambra  in 
Southern  India,  and  is  used  in  the  arts  in  preparing  a  false 
gilding  for  decorations. 

Chemical  composition, — All  kinds  of  aloes  have  an  odour  of 
the  same  character  and  a  bitter  disagreeable  taste.  The  odour, 
which  is  often  not  unpleasant,  especially  in  Socotrine  Aloes,  is 
due  to  a  volatile  oil,  which  the  drug  contains  only  in  minute 
proportion.  The  oil  is  a  mobile  pale  yellow  liquid,  of  sp.  gr. 
0-863,  with  a  boiUng  point  of  266°  to  271°C. 

"  Pure  aloes  dissolves  easily  in  spirit  of  wine  with  the  excep- 
tion of  a  few  flocculi ;  it  is  insoluble  in  chloroform  and  bisul- 
phide of  carbon,  as  well  as  in  petroleum  ether.  The  specific 
gravity  of  fine  transparent  fragments  of  aloes,  dried  at'lOO^C, 
and  weighed  in  the  last-named  fluid  at  IG^C,  has  been  found  to 
be  1'364^  showing  that  aloes  is  much  more  ponderous  than  most 
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of  the  resins,  which  seldom  have  a  higher  specific  gravity  than 
100  to  1*10.  In  water,  aloes  dissolves  completely  only  when 
heated.  On  cooling  the  aqueous  solution,  whether  concentrated 
or  dilute,  becomes  turbid  by  the  separations  of  resinous  drops, 
which  unite  into  a  brown  mass,  the  so-called  resin  of  aloes.  The 
clear  solution,  after  separation  of  this  substance,  has  a  slightly 
acid  reaction ;  it  is  coloured  dark-brown  by  alkalies,  black  by 
ferric  chloride,  and  is  precipitated  yellowish- grey  by  neutral 
lead  acetate.  Cold  water  dissolves  about  half  its  weight  of 
aloes,  forming  an  acid  liquid  which  exhibits  similar  reactions. 
The  solution  of  aloes  in  potash  or  ammonia  is  precipitated  by 
acids,  but  not  by  water.     {Phartnacographia,  p.  686.) 

The  most  interesting  constituenta  of  aloes  are  the  substances 
known  as  Alain.  The  Aloin  of  Jafarabad  Aloes  has  been 
examined  by  W.  A.  Shenstone.  About  1^  lb.  of  the  powdered 
aloes  was  treated  with  enough  proof-spirit  to  make  a  thin  paste, 
and  after  standing  for  a  few  hours  was  enveloped  in  folds  of 
stout  calico  and  submitted  to  powerful  pressure,  by  which  means 
about  28  per  cent,  of  crude  Aloin  was  obtained.  This  was 
purified  by  twice  crystallizing  from  water,  then  by  crystallizing 
several  times  from  dilute  spirit,  and  finally  by  crystallizing 
twico  or  thrice  from  rectified  spirit.  Portions  of  the  crops  of 
crystals  thus  obtained  were  burnt  with  the  following  results  : — 

I.  41 04  gram  of  aloin  which  had  been  once  crystallized 
from  rectified  spirit  and  dried  in  vacuo  over  sulphuric  acid  gave 
•2438  gram  of  CO^  and  0561  gram  of  H«0. 

II.  "1380  gram  of  aloin  which  had  been  twice  crystallized 
from  rectified  spirit  and  dried  in  vacuo  over  sulphuric  acid  gave 
•3012  gram  of  CO'^  and  '0696  gram  of  H^O.     Corresponding  to 

Carbon,         Hydrogen.         Oxygen. 

1 60-22  5'64  34-14 

II 60-11  5-60  34-29 

The  aloin  therefore  was  evidently  in  a  pure  state.  1*2375 
gram  of  pure  air-dried  aloin  dried  over  sulphuric  acid  in  a 
vacuum  lost  -1987  gram  of  water,  corresponding  to  16'0  per 
cent. 

IJI.— 60 
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When  bromine  water  was  added  in  excess  to  an  aqneons 
solution  of  the  aloin,  a  copious  yellow  precipitate  fell.  This  was 
collected  after  having  been  in  contact  with  excess  of  bromine 
water  for  an  hour,  washed,  dried,  and  crystallized  three  times 
from  spirit.  The  brominated  aloin  was  in  beautiful  yellow 
crystals,  which  were  rather  soluble  in  cold  alcohol,  and  were 
somewhat  more  stable  than  the  aloin  itself.  It  retained  only  a 
trace  of  water  when  dried  in  a  vacuum  over  sulphuric  acid, 
which  was  given  off  on  heating  to  100^  C.  to  110°  C.  -2526 
gram  of  the  perfectly  dry  substance  gave  '2539  gram  of  silver 
bromide,  corresponding  to  42*75  per  cent,  of  bromine. 

In  1875,  Dr.  Tilden  proposed,  as  the  result  of  the  consider- 
ation of  a  number  of  analyses  of  aloins  and  their  derivatives 
made  by  himself  and  others,  that  the  aloins  obtained  from  Bar- 
badoes  and  Zanzibar  aloes  might  be  considered .  isomeric  bodies, 
with  the  empirical  formula  C^^H^^O^,  which  also  agrees  closely 
with  his  analysis  of  nataloin.  This  formula  requires  59*62 
per  cent,  of  carbon  and  6*59  per  cent,  of  hydrogen.  Its 
t'ribromo-derivative  requires  42*93  per  cent,  of  bromine. 

It  will  be  seen  that  of  the  numbers  obtained  in  Mr.  Shen- 
stone's  analysis,  those  for  the  hydrogen  and  bromine  agree  very 
closely  with  these,  and  that  the  proportion  of  carbon,  though  a 
little  high,  also  agrees  fairly  well. 

The  water  of  crystallization  found,  16  per  cent.,  is  rather 
more  than  the  amount  which  would  correspond  to  three  mole- 
cules, i.e.,  14*3  per  cent.  The  difficulty  of  getting  air-dried  aloin 
of  constant  composition,  however,  is  so  great  that  the  result  is 
not  of  much  value. 

The  following  comparative  observations  with  Jafarabad  aloin 
and  Dr.  Tilden's  zanaloin  were  made: — 

There  is  no  distinguishable  difference  in  the  crj^stalline  form 
of  the  two  aloins. 

Neither  of  them  gives  any  change  of  colour  in  the  cold  when 
moistened  with  ordinary  strong  nitric  acid ;  both  of  them  are 
reddened  by  fuming  nitric  acid.     And  the  Jafarabad  aloin,  by 
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prolonged  treatment  with  nitric  acid,  yields  chrysammic,  aloe- 
tic,  picric,  and  oxalic  acids  as  zanaloin  and  barbaloin  do. 

Jafarabad  aloin,  when  treated  with  potassium  chlorate  in  a 
hydrochloric  acid  solution,  yields  a  chloro-body  resembling 
that  given  by  zanaloin,  and  when  heated  with  acetic  anhydride 
gives  an  acetyl  compound  similar  to  acetyl -zanaloin. 

Both  of  them,  when  treated  with  strong  sulphuric  acid  and 
potassium  bichromate,  give  a  violet  coloration  closely  resem- 
bling that  given  by  strychnia,  but  quickly  fading  to  green.   - 

These  results  seem  to  leave  no  doubt  that  the  aloin  of 
Jafarabad  aloes  is  identical  with  that  from  Zanzibar  aloes^ 
though  the  colour  of  the  former  is  distinctly  a  lighter  shade  of 
yellow  than  that  of  the  latter. 

The  main  points  of  difference  among  the  aloins  may  be  tabu- 
lated thus : — 

1.  Nataloin  obtained  from  Natal  aloes,  yields  only  picric  and 
oxalic  acids  by  treatment  with  nitric  acid.  Is  not  reddened, 
even  on  heating,  by  that  re-agent. 

2.  Barbaloins  yield  chrysammic,  aloetic,  picric,  and  oxalic 
acids  by  treatment  with  nitric  acid.     They  may  be  divided  into — 

(A)  a-barbaloin,  obtained  from  Barbadoes  or  Moka  aloes.  Is 
reddened  in  the  cold  by  ordinary  strong  nitric  acid. 

(B)  6-barbaloin,  obtained  from  Socotrine,  Zanzibar,  and 
Jafarabad  aloes.  Is  not  coloured  by  cold  nitric  acid,  but 
gives  an  orange-red  coloration  when  heated  with  it,  and  also 
gives  a  coloration  in  the  cold  with  fuming  nitric  acid.  {Shen* 
stone  in  Phar.  Journ.y  Dec.,  1882.) 

Commerce. — Bombay  is  the  centre  of  the  Aloes  trade  in  the 
East  and  imports  from  Arabia  (and  Socotra  through  Aden) 
yearly  about  1,500  cwts.  of  the  drug  valued  at  about  Rs.  30,000, 
Of  this  quantity  from  300  to  400  cwts.  (chiefly  Socotrine)  are 
re-exported  to  Europe,  and  200  to  300  cwts.  to  Eastern  ports, 
the  remainder  being  consumed  in  India. 

Madras  and  Sind  occasionally  export  small  quantities  of 
Indian  aloes  to  Eastern  ports. 
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The  Indian  varieties  of  the  drug  are  manufactured  in  Kattia- 
war  ( Jafarabad)  and  in  Mysore,  and  are  consumed  locally.  It 
is  impossible  to  form  a  correct  estimate  of  the  quantity  pro- 
duced, but  we  do  not  think  it  can  be  very  great,  as  the  Arabian 
aloes  is  the  drug  met  with  in  most  parts  of  India. 

URGINEA  INDICA,  Kunth. 

Fig.— Wig/U  /o.,  t.  2063,    Indian  Squill  (Fng.). 

Hab. — India.     The  bulb. 

V ernacular. --Kania,  Jangli-piyaj  {Eind.,  Beng,),  Kol-kdndS, 
Kochinda  (Mar.),  Nari-vengayam  (Tam,)^  Nakka-vuUi-^adda 
(TV/.),  KattuUi  (MaL),  Adavi-irulli  (Can,),  Jangli-kdnda 
{Gfuz.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  in  the 
Nighantas,  but  the  bulb  is  used  in  the  preparation  of  Chdndi- 
bhasma  or  "  ashes  of  silver  *'  which  is  used  medicinally  by  the 
Hindus.  Indian  Mahometan  writers  consider  the  Indian  squill 
to  be  identical  in  mediciual  properties  with  the  squill  of  Europe, 
which  was  used  by  the  Greeks,  who  prescribed  it  combined  with 
vinegar  and  honey  much  as  we  do  at  the  present  time  (Diosc. 
ii.,  1 62) ;  they  prescribe  it  in  paralytic  affections,  also  as  an  ex- 
pectorant, digestive,  diuretic,  and  deobstruent  in  many  diseases, 
more  especially  in  asthma,  dropsy,  rheumatism,  calculous 
affections,  leprosy,  and  skin  diseases  ;  it  is  also  considered  to  be 
emmenagogue.  In  the  West  Urginea  Scilla  has  been  used  in 
medicine  from  the  time  of  Hippocrates  ;  in  Egypt  it  was  sacred 
to  the  godTj^honand  atPelusium  there  was  a  temple  dedicated 
to  it ;  it  was  thought  to  have  the  power  of  driving  away  evil 
spirits,  and  to  be  symbolic  of  perpetual  generation.  The  Arabs, 
who  followed  the  Greeks  in  their  estimation  of  its  medicinal 
value,  call  it  Basal-el-unsal  ''sea  onion,*'  or  Basal-el-f4r  "rat's 
onion,"  and  the  Persians,  Piyaz-i-dashti  "wild  onion."  European 
physicians  in  India  have  expressed  various  opinions  as  to  the 
medicinal  activity  of  Urginea  indica  (confer.  Phar.  of  India, 
p.  241),  but  there  would  appear  to  be  no  doubt  that  the  young 
freshly-dried  bulbs  are  sufficiently  active,  as^  they  have  been 
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used  for  many  years  at  certain  of  the  Goyernment  Medical 
Store  Depots  for  making  tlie  various  preparations  of  the  drug. 
In  India  the  squill  is  always  kept  by  native  druggists  in  the 
entire  state,  this  form  being  preferred  by  the  hakims  to  the 
sliced  and  dried  bulb.  They  follow  the  Greeks  and  Romans  in 
their  method  of  baking  squills  (cf .  Dioae.  loc.  cit.  and  8crib^ 
Larg,  Cotnp,  76). 

Description. —  JJrginea  indica  is  very  abundant  in  sandy 
ground  near  the  sea;  the  dirty  white  spike  of  flowers  appears 
long  before  the  leaves.  The  bulb  is  tunicated,  consisting  of 
fleshy  coats,  which  enclose  each  other  completely,  generally 
about  the  size  of  a  common  onion  ;  colour  white  ;  taste  bitter 
and  acrid. 

Microscopic  structure. — Each  scale  or  modified  leaf  is  made 
up  of  polyhedral  cells  covered  on  both  sides  by  an  epidermis 
provided  with  stomata  j  like  a  leaf,  it  has  vascular  bundles. 
The  cells  of  the  parenchyma  are  loaded  with  mucilage,  and 
contain  an  enormous  quantity  of  needle-shaped  crystals  and  a 
few  large  square  or  oblong  prisms.  The  presence  of  the  former 
accounts  for  the  itching  of  the  hands  experienced  by  those 
employed  to  slice  the  bulb. 

Chemical  composition. — The  sample  dried  at  1 00^  0.  was  examin- 
ed by  Dragendorff's  method,  with  the  following  results : — 

Petroleum  ether  extract    'OSe  per  cent. 

Ether  extract -028      „ 

Absolute  alcohol  extract -152      „ 

Aqueous  extract  77*30        „ 

Ash 5-69        „ 

The  petroleum  ether  extract  was  a  greasy  white  residue  and 
non-crystalline.  The  ether  extract  contained  no  alkaloidal 
principle ;  under  the  microscope  a  few  imperfect  four-side  plates 
were  visible. 

The  alcoholic  extract  from  9  grams  of  the  anhydrous 
squills  injected  into  a  cat's  stomach  caused  vomiting  in  20 
minutes,  and  the  passage  of  a  solid  stool  about  an  hour  after 
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the  injection ;  no  blood  in  vomit  or  stool ;  the  cat  was  not 
otherwise  affected  in  any  way.  The  aqueous  extract  consisted 
chiefly  of  gum. 

The  fresh  squill  in  slices  distilled  with  water  afforded  a 
distillate  possessing  an  aromatic  odour,  but  in  which  no 
appreciable  amount  of  oil  was  visible.  The  distillate  was  agitated 
with  ether  ;  on  spontaneous  evaporation  of  the  ether,  a  minute 
trace  of  a  white  greasy  residue  was  left,  possessing  an  aromatic 
odour. — applied  to  the  skin  no  irritation  was  induced.  We  are 
indebted  to  Assistant  Surgeon  C.  L.  Bose  for  the  above 
analysis,  which  was  conducted  in  the  Chemical  Examiner's 
Laboratory,  Calcutta. 

Substitutes  for  Squills. — The  bulbs  of  different  species  of 
Ledebouria  (Scilla,  Linn.)  are  sold  in  the  Indian  bazars  under 
vernacular  names  which  are  equivalent  to  "small  squill." 
L.  hf/acinthoidss is  said  by  Ainslie  to  be  used  by  farriers  in  South- 
em  India  for  the  relief  of  strangury  and  in  fevers  occurring  in 
horses.  {Mat.  Ind.,  i.,  p.  402.)  From  Dr.  Hovd  we  learn 
that  the  bulbs  were  used  in  the  Colaba  Hospital,  Bombay,  by 
Mr.  Guise,  the  Surgeon  of  the  island  in  1787,  instead  of  squills. 
For  many  years  they  were  issued  from  the  Bombay  Medical 
Stores  in  lieu  of  squills  {Indian  Journ.  of  Med.  Phys,  Set,,  Jan, 
18th,  1838,  p.  9),  but  of  late  years  Urginea  indica  has  been  in 
use ;  both  appear  to  be  equally  satisfactory  substitutes  for 
squills. 

L.  hyacinthoides  has  a  scaly  bulb,  about  the  size  and  shape  of 
a  small  pear,  composed  of  very  smooth  and  fleshy  scales,  which 
are  so  imbricated  that  they  might  be  mistaken  for  entire  coats 
if  not  carefully  examined;  the  exterior  scales  are  dry  and 
whitey-brown,  the  interior  fleshy  and  cream-coloured;  the 
odour  is  nauseous ;  the  taste  bitter  and  acrid. 

Bulbs,  the  size  of  a  large  nut,  purchased  by  one  of  us  in  the 
Bombay  shops,  which  we  have  cultivated,  proved  to  be  those  of 
Ledebouria  mactilata,  Dalz.  The  leaves  were  obovate,  glabrous, 
wedge-shaped,  attenuated  into  the  petiole,  purple  spotted,  and 
never  bearing  bulbs  ;  scapes  bearing  <a  many-flowered  raceme 
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of  small  asphodel-like  flowers  having  a  delicate  purplish-blue 
tinge,  and  a  bloom  like  that  of  the  Auricula.  This  plant  is 
yery  common  in  the  Goncan,  and  comes  into  blossom  in  June, 
immediately  after  the  first  fall  of  rain. 

ASPHODELUS  FISTULOSUS,  Linn. 

Fig.— Wight  /c,  t.  2062;  Sibth.  Fl.  Gr.,  t.  335. 

Hab, — Northern  India,  Afghanistan.    The  seeds. 
Vernacular. — Piazi,  Bokhat,  Binghar-bij  {Punjab,  Sind). 

History,  Uses,  &C. — The  plant  has  a  reputation  in  Sind 
and  the  Punjab  as  a  diuretic,  and  the  seeds  are  sold  in  the  shops ; 
it  is  very  abundant  in  cultivated  ground  about  Jhelam  and  in 
Southern  Afghanistan.  (Murray.)  Sibthorp  describes  it  as 
common  near  Athens.  In  Northern  India  and  Afghanistan  it  is 
eaten  as  a  vegetable.  Hesiod,  who  wrote  about  800  B.  C.^ 
when  he  enjoins  temperance  and  simplicity  of  living  in  his 
"Works  and  Days,"  says  (ver.  30) : — 

pffnioi,  ovdi  t<ra<nv,  h<ra  n\€ov  ^fiiav  irawros 
ovb*  btrov  €V  fiaXd)(rj  T€  Koi  dctf^obiXtpfuy  Svtiap. 

How  much  is  the  half  better  than  the  whole !  How  great  a 
blessing  is  there  in  Mallows  and  Asphodel !  Theophrastus, 
in  his  History  of  Plants  (vii.,  11),  tells  us  that  Asphodel 
roots  were  eaten  by  the  Greeks,  and  an  Asphodel  is  described 
by  Dioscorides*  as  a  medicinal  plant  having  diuretic  and 
deobstruent  properties  when  given  internally,  and  being  useful 
as  an  external  application  to  idcers  and  inflamed  parts,  &c.  The 
Romans  called  the  same  plant  ^Hastiila  regia,*  or  king's  spear, 
and  used  it  as  a  remedy  for  morbus  regius  or  tw-cpor  (cf.  Hipp,  de 
Morbis,  ii.,  35).  Arabic  and  Persian  writers  on  Materia  Medica 
describe  an  Asphodel  with  white  flowers  under  the  name  of 
Khunsa  (t^J^)»  the  same,  or  a  very  similar*  plant,  is  called 

*  Diosc,  ii.,  159.  The  Anthericon  of  Theophrastus  was  probably  the 
Yellow  Asphodel.  In  Western  and  Qouthem  ImMa  A nthericum  tuberosum, 
Roxb.,  is  in  common  use  as  a  vegetable,  boiling  appears  to  remove  the  acrid 
properties  of  these  plants. 
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Ashrash,  or  Saresh  in  Persian;  Ibn  Sina  says  ^^liar'tcUl 
^1^11  \jj  To  this  plant  they  attribute  the  same  properties  as 
Dioscorides  does  to  Asphodel  (confer.  Tu/tfat'el-muminin,  article 
^^iLi.).  The  root  of  Asjphodelus  bulbosus  under  the  name  of 
Teinisse  is  used  in  the  East  to  prepare  mucilage  and  adulterate 
salep. 

Description. — Annual,  stem  naked,  ramous;  leaves  erect, 
linear,  cylindric, '  fistulous,  tapering  to  a  point ;  scape  erect, 
branched;  flowers  small,  white  with  a  brownish  line  running 
alono"  the  centre;  filaments  ciliate,  contracted;  corol  6-partite; 
stigma  capitate  ;  ovary  3-celled. 

QLORIOSA  SUPERBA,  Linn. 

Fig, Bot.  Reg.,  t.  77  ;  Wight  Ic,  t.  2047  ;  Rheede,  HorL 

Mai  vii.,  t.  57.     Superb  Lily  (Eng.). 

Hab. ^Throughout  India.     The  tubers* 

Vernacular. — Kalihari,  Languli  (Hind.),  Bisha-languli 
(Beng.),  Naga-karia,  Indai,  Kalavi  {Mar.),  Kalaipai-kizhangu 
(Ta/n.),  Kalappa-gadda,  Adavi-nfibhi  {Tel.),  Radagari  (Cffw.), 
Khadya-ndga,  Nagli,  KalaWvi  (Guz.). 

History,  Uses,  &C. — This  very  ornamental  creeper  is 
common  on  hedges  during  the  rainy  season,  and  its  flowers  are 
used  by  the  Hindus  in  the  worship  of  Siva  and  the  Lingam. 
It  is  one  of  the  seven  minor  poisons  of  Sanskrit  writers,  and  is 
described  in  the  Raja  Nirghanta  Under  the  name  of  Kalikiri. 
The  synonyms  are  numerous;  amongst  those  which  are 
descriptive  we  may  mention  Chihna-mukhi  '^  ha\dng  a  spotted 
mouth,"  Sukra-pushpika  "  having  splendid  flowers,''  Agni-sikha 
"  having  a  crest  of  fire,"  and  Langalika  "  plough-like,"  in 
allusion  to  the  shape  of  the  root. 

Other  synonyms,  such  as  Garbha-gh^tini,  Garbha-pitani, 
Garbha-nud,  allude  to  the  use  of  a  paste  of  the  root  as  an 
application  to  the  lower  part  of  the  abdomen  for  the  purpose  of 
promoting  labour  pains.  In  retained  placenta  a  paste  of  the 
root  is  applied  to  the  palms  of  the  hands  and   soles  of  the  feet. 
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whilst  powdered  Nigella  seeds  and  long  popper  are  given 
internally  with  wine.  According  to  the  Nighantas,  the  root  is 
purgative,  hot,  light,  and  pungent ;  it  increases  the  secretion 
of  bile,  and  is  useful  in  leprosy^  piles,  colic,  boils,  and  to  expel 
intestinal  worms.  The  starch  obtained  from  the  root  by 
washing  is  given  internally  in  gonorrhoea. 

Moodeen  Sheriff,  who  has  experimented  with  the  root,  atates 
that  it  is  not  so  poisonous  as  is  generally  supposed;  he  has 
taken  it  in  small  quantities,  gradually  increasing  the  dose  to  15 
grains.  There  were  no  bad  effects,  but  on  the  contrary  he 
found  his  appetite  improved  and  felt  more  active  and  stronger. 
He  has  also  used  it  in  his  practice  for  many  years,  and  considers 
it  to  be  a  tonic  and  stomachic  in  doses  of  from  5  to  12  grains 
given  three  times  a  day.  In  the  Concan  it  is  given  to  cattle  to 
expel  worms,  and  in  Madras  it  is  believed  to  be  a  specific  against 
the  bites  of  poisonous  snakes,  and  the  stings  of  scorpions,  and 
is  also  used  as  an  external  application  in  parasitical  skin 
affections.  Surgeon-Major  Thomson  states  that  before  being 
used  for  these  purposes  it  is  cut  up  into  thin  slices  and  soaked 
in  butter-milk  and  salt  for  four  or  five  days,  and  then  dried, 
by  which  process  its  poisonous  properties  are  supposed  to  bo 
removed.  He  also  says  that  the  natives  select  those  roots 
which  are  dichotomous  and  which  they  suppose  to  be  those  of 
the  male  plant,  whilst  single  roots,  which  they  suppose  to  bo 
those  of  the  female  plant,  are  rejected.  (Diet.  Econ.  Prod, 
India^  iii.,  p.  507.) 

Description. — Root  tuberous,  cylindrical  or  flattened, 
often  7  to  8  inches  in  length,  and  about  one  inch  in  diameter ; 
when  fully  grown  it  consists  of  two  tubers  which  unite  at  a  right 
angle,  one  being  much  shorter  than  the  other ;  at  the  point  of 
union  maybe  seen,  on  the  upper  surface,  a  circular  scar  marking 
the  attachment  of  the  stem,  and  on  the  under  surface  imme- 
diately beneath  it  another,  to  which  a  tuft  of  their  rootlets  is 
often  attached.  The  tubers  are  covered  with  a  brown  epider- 
mis, except  at  their  points,  which  are  tapering  and  nearly  white ; 
internally  they  are  juicy,  white,  and  farinaceous,  and  have  a 
Ill.-^l 
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faint  acrid  odour.  The  taste  is  mucilaginous,  feebly  bitter,  and 
has  an  acid  taste.  The  starch  granules  are  mostly  OYoid, 
the  vascular  bundles  few,  consisting  of  spiral  and  jointed 
vessels.  The  root  is  figured  by  Lyon.  (Med.  Juris,  far  IndiOf 
p.  210.) 

Chemical  composition. — ^The  root  has  been  examined  by  War- 
den, who  obtained  from  it  two  resins,  a  tannin,  and  a  bitter 
principle  which  he  has  provisionally  named  Superbine.  He 
considers  that  the  bitter  principle  is  closely  allied  to,  if  not 
identical  with  that  of  squills.  It  was  found  to  be  very 
poisonous,  0*047  gram  injected  into  the  stomach  being 
sufficient  to  kill  a  full-grown  cat.  {Ind,  Med,  Gaz.,  Oct. 
1880.) 

Toxicology, — Ainslie  and  others  speak  of  the  root  as  violently 
poisonous,  and  it  finds  a  place  in  the  list  of  Indian  poisons 
published  by  Ohevers.  (Indian  Ann.  of  Med.  Sci.,  iio 
p.  147.) 

Dr.  Buttacharjee  (Ind.  Med.  Oaz,,  1872,  p.  153)  reports  the 
following  case : — A  female,  8Bt.  18,  swallowed  a  quantity  of  the 
powdered  root.  Symptoms  of  poisoning  appeared  in  half  an 
hour,  and  were :  retching,  violent  vomiting,  spasms  and  con- 
tortions of  the  body,  with  fearful  racking  pain ;  from  time  to 
time  there  were  short  intervals  of  relief,  followed  by  a 
recurrence  of  the  same  symptoms.  Death  took  place  in  four 
hours.  The  post-mortem  appearances  were  congestion  of  the 
brain  and  its  membranes,  with  extravasations  of  blood.  The 
lungs,  liver,  and  kidneys  were  all  deeply  congested.  The 
gastric  mucous  membrane  showed  signs  of  inflammation.  The 
peritoneal  covering  of  the  fundus  of  the  uterus  (unimpregnated) 
was  also  found  inflamed. 


ASPAR4GUS  RACEMOSUS,  Willd. 

Fig.— 'Wight,  Jc,  t  1056. 
Hab. — Throughout  India. 
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ASPARAGUS  SARMENTOSUS,  Willd. 

9 

ig. — EAeede,  Sort  MaL  x.,  1. 10. 

Hab.-*-irpper  India,  Coucan,  and  Deccan.    The  roots. 

Vernacular. — Satfiwar,  Satdvari  {Hind.,  Gfuz.,  Mar.),  Satamuli 
(Beng.),  Shatdvali  {MaL),  KH&Yoxi  (Tarn.),  Shatavari  {TeL), 
Shfpari  (Can.). 

History,  Uses»  &C. — These  two  plants  appear  to  be 
the  Sat^yari  and  Maha-satdyari  of  the  Nighantis :  among  the 
synonyms  of  the  first,  we  find  Dvipika,  Dvipa-satru,  Vara- 
ghantika,  Nariyani,  and  Sata-padi ;  the  synonyms  of  the  second 
are  very  similar,  amongst  them  we  note  Bahu-puttrikay  Dagdha, 
and  Bhasma-roh&,  Both  plants  are  considered  to  be  heavy 
and  cold,  sweet,  demulcent,  galactogogue,  tonic,  and  strengthen- 
ing, and  to  remove  bilious  and  rheumatic  humors,  blood  diseases, 
and  swellings ;  they  are  used  both  internally  and  in  the  pre- 
paration of  several  medicated  oils.  The  tubers  are  candied  and 
eaten  as  a  sweetmeat.  The  fresh  juice  of  the  root  is  given 
with  honey  as  a  demulcent  in  bilious  dyspepsia  or  diarrhoBa 
(Sarangadhara),  As  an  aphrodisiac,  Chakradatta  directs  four 
sirs  of  the  juice  of  the  roots  and  four  sers  of  ghi  to  be 
boiled  in  forty  sirs  of  milk,  and  to  be  flavoured  with  sugar  or 
honey,  and  long  pepper. 

The  chief  use  of  the  drug,  however,  is  in  the  preparation  of 
medicated  oils  for  external  application  in  nervous  and  rheumatic 
affections  and  urinary  disorders.  The  N&riyana  taila,  a 
popular  remedy  of  this  kind,  contains  the  barks  of  JEgle 
Marmelo8,  Premna  integrifolia,  Oroxylum  indicum,  Erythrina 
indica,  Stereospermum  auaveolena,  and  Pasderia  foetida ;  the  roots 
of  Withania  somnifera  and  Boerhaavia  repena,  the  fruit  of 
TribuhiB  terreatris,  and  the  leaves  of  Solanum  xanthocarpum, 
Solanum  indicum,  Bida  cordifolia  and  8ida  rhambifolia,  of  each 
twenty  tolas.  The  whole  collection  is  boiled  in  64  sera  of 
water  down  to  one-fourth  and  strained.  To  the  strained  decoc- 
tion is  added  four  a^$  each  of  the  juice  of  Satavari  and 
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prepared  sesamum  oil,  sixteen  sers  of  cows'  or  goats'milk,  and  a 
paste  prepared  with  four  tolas  of  each  of  the  following  drugs — 
Fennel  seeds,  wood  of  Cedrus  Deodara,  root  of  NardoaUwkys 
Jatamansi,  liquid  storax,  Acorus  root,  sandalwood,  herb  of 
Limnanthemum  crlstatum,  costus,  cardamoms,  leaves  of  Desniodmm 
gangeticum,  of  Uraria  lagopoidea,  of  Pfuiseolm  Miobus,  and  of 
Teramnm  labialiSf  roots  of  Withania  somnifera^  Vanda  Roxbarghiiy 
and  Boerhaavia  repcnSy  rock  salt.  The  whole  is  then  reboiled 
and  perfumed.     ( Chakradatta. ) 

Description. — Both  plants  are  scandent  woody  shrubs, 
the  roots  of  which  consist  of  numerous  fusiform,  smooth,  per- 
ennial tubers,  6  to  8  inches  long  and  \  inch  in  diameter.  They 
have  a  light  brown^  silicious  external  covering  which  is  removed 
before  they  are  used.  The  substance  of  the  fresh  tubers  is 
mucilaginous,  white,  and  somewhat  translucent,  and  has  a 
mawkish,  insipid  flavour. 

Chemical  composition, — The  powdered  roots  were  separated 
into — 

Water  extract 62-43 

Crude  fibre 33-65 

Moisture 9*46 

Ash 4*46 


100-00 


The  amount  of  saccharine  matter,  estimated  as  glucose,  in  the 
water  extract  was  7  14  per  cent.  Some  of  this  extract  was 
boiled  and  filtered  and  evaporated  down  to  a  soft  consistence 
and  allowed  to  remain  for  three  months  under  a  bell  jar.  At 
the  end  of  that  time  no  crystalline  substances  had  formed^ 
indicating  the  probable  absence  of  crystalline  sugars,  mannite, 
and  asparagin. 

Asparagus  adscendens,  Roxh,^  is  an  herbaceous^  erect, 
thorny  plant  growing  in  Rohilkhand,  Quzorat,  and  ot^or  parts 
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of  Central  India.  Though  not  mentioned  in  theNighantas,  the 
tuberous  root,  decorticated  and  dried,  is  in  general  use  in  India 
under  the  names  of  Suffed-mdsli,  Dholi-musali,  or  XJjli-musalL 
The  commercial  article  consists  of  shrivelled  decorticated  tubers, 
from  2  to  2i  inches  long,  the  largest  being  about  \  inch  in 
diameter  ;  they  are  of  an  ivory  white  colour,  often  twisted,  hard 
and  brittle  ;  adhering  to  some  of  the  pieces  may  be  seen  portions 
of  a  yellowish  epidermis;  when  soaked  in  water  they  swell  up 
and  become  spindle-shaped,  the  thickest  part  being  about  the 
size  of  a  lead  pencil.  Under  the  microscope  these  tubers  present 
a  delicate  cellular  structure,  the  cells  of  which  contain  nothing 
but  a  little  fine  granular  matter  and  mucilage ;  this  surrounds 
a  central  vascular  colun[m,  the  middle  part  of  which  is  entirely 
occupied  by  jointed  vessels,  the  outer  portions  consisting  of 
scalariform ;  the  portions  of  adherent  epidermis  already  men- 
tioned are  silioious.  Sufi!ed-musli  has  an  agreeable  mucilaginous 
taste ;  we  have  used  it  largely  as  an  article  of  diet ;  it  is  far 
nicer  than  Salep,  and  is  generally  relished  by  Europeans.  To 
prepare  it,  take  200  grs.  of  the  powder,  200  grs.  of  sugar,  pour 
upon  them  slowly  a  large  teacupf  ul  of  boiling  milk,  stirring 
constantly  all  the  time.  The  best  white  picked  roots  are  worth 
Bs.  25  per  maund  of  37^  lbs. 

Chemical  camposition,—T!liG  powdered  roots  were  examined 
as  those  of  the  previous  article,  and  were  found  to  contain — 

Water  extract    77-55 

CeUulose 12'85 

Moisture ••     6*00 

Ash     3-60 


100-00 


The  water  extract  was  a  thick  mucilaginous  liquid  which 
threw  out  white  flocks  of  albuminous  matter  when  boiled,  and 
was  not  affected  by  Fehling's  solution.  The  portion  of  the  root 
insoluble  in  water  consisted  of  almost  pure  cellulose. 
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ASPARAGUS  OFFICINALIS.  Linn. 

Fig. — Eng.  Bot.,  339 ;  Blackw.,  t.  332 ;  Sperage,  Asparagus 
{Eng.)^  Aflperge  {Fr.). 

Hab. — Europe,  Southern  Russia,  Turkey.  Cultivated 
in  Persia  and  Northern  India.    The  plant,  root,  and  ripe  fruit. 

Vernacular.-^The  fruit,  Haliyun  {Ind.  Bazars). 

History,  Uses*  &C.-— Asparagus  was  well  known  to  the 
Greeks  and  Romans  both  wild  and  in  a  cultivated  state. 
Hippocrates  mentions  it  in  his  treatise  on  diet,  and  in  his 
treatise  on  the  Diseases  of  Women  he  sajs  that  the  berries  taken 
in  wine!promote  conception*  Dioscorides  and  Pliny  describe 
its  medicinal  properties,  and  Cato  {De  re  Btist  c,  161)  gives 
full  directions  concerning  its  cultivation.  The  ancients 
considered  it  to  be  a  wholesome  vegetable,  dispelling  flatulency 
and  acting  as  a  mild  aperient,  diuretic  and  aphrodisiac.  They 
administered  the  root  in  wine  for  calculous  affections  and  pains 
in  the  uterus,  and  also  considered  it  beneficial  in  elephantiasis. 
Ibn  Sina  calls  it  ujlhL,  Aa/i^n-and  quotes  Ghden's  opinion  of  its 
medicinal  value. 

The  Western  Arabs  call  it  Isferdj  ;  in  Persia  it  is  known  as 
M&rchubeh  and  Mirgiyeh  ''snake  wort/*  from  its  being 
considered  to  be  an  antidote  for  snake  poison.  Wild  asparagus, 
the  A.  tenuifolim  of  Linnaeus,  was  known  to  the  Romans  as 
Oorruda,  a  name  still  current  in  the  south  of  France,  where  the 
plant  is  valued  for  its  medicinal  properties  up  to  the  present 
time.  Broussais  considered  asparagus  to  be  a  sedative  in 
palpitation  of  the  heart,  and  it  is  still  used  in  France  as  a 
diuretic  in  cardiac  dropsy  and  chronic  gout.  The  young  shoots 
when  eaten  as  a  vegetable  are  well  known  to  communicate  a 
peculiar  and  offensive  odour  to  the  urine,  a  syrup  for  medicinal 
use  is  prepared  with  their  juice,  100  parts  after  clarification 
being  added  to  190  parts  of  sugar. 

Some  physicians  consider  asparagus  to  be  useless  as  a  diuretic 
and  even  injurious  to  the  bladder,  but  as  far  as  our  experience 
goes  it  has  no  ill-effects  when  taken  daily  for  a  considerable 
time.    Indian  Mahometan  writeis  on  m^cine  mei^ly  retail 
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what  the  ancients  have  said  about  this  plant;  they  usually 
prescribe  the  dried  berries  which  are  to  be  found  in  the  bazars 
of  aU  large  towns. 

Description. — The  root  consists  of  a  short  horizontal 
rhizome  about  }  of  an  inch  thick^  the  upper  side  is  scaly  and 
marked  by  stem-scars^  below  it  gives  off  numerous  long,  whitish^ 
nearly  simple  roots,  which  on  drying  become  much  wrinkled. 
It  has  hardly  any  odour  and  a  mawkish  sweet  taste.  The  ber- 
ries are  scarlet,  about  the  size  of  a  pea,  3-ceUed,  one  or  two  of 
the  cells  often  abortive,  seeds  1-2  in  each  ceU,  globose,  with  a 
homy  albumen,  and  a  transverse  embryoi  far  out  of  the  centre. 

CA^mtca/ tfom/>a«tYton.— -Examined  by  Dulong,  the  root  was 
found  to  contain  yellow  resin,  sugar,  gum,  albumin,  chlorides, 
phosphates,  malates,  and  acetates.  Vanquelin  and  Bobiquet 
(1805)  discovered  asparagin  in  the  shoots,  a  substance  which 
has  since  been  found  in  many  other  plants.  Beinsch  (1870) 
found  in  the  berries  much  grape  sugar  and  spargancin,  an 
orange-red  sublimable  colouring  matter  soluble  in  ether  and 
crystallizing  in  scales.  The  seeds  contain  a  fixed  oil,  an  aro- 
matic resin,  crystallizable  sugar,  and  a  crystalline  bitter  prin- 
ciple, apargin,  Asparagin,  C*H^N^O'H"0,  forms  colourless, 
inodorous,  and  nearly  tasteless  crystals,  which  are  insoluble  in 
strong  alcohol  and  ether.  It  unites  with  both  acids  and  alkalies, 
and  when  boiled  with  them  is  converted  into  aapartic  acid, 
C^H^NO^  and  ammonia.  Nitrous  acid  converts  it  into  malio 
acid,  C*H®0*,  water  and  nitrogen.  For  further  information 
concerning  Asparagin,  the  reader  is  referred  to  Watts'  Diet*  of 
Chem.,  2ndEd.,  I.,  325. 

The  mean  of  four  analyses  quoted  by  Konig  gives  the  fol- 
lowing as  the  proximate  composition : — 

Water 9375  per  cent. 

Albuminoids  1*79  ,, 

Fat -25  „ 

Sugar  *d7  f, 

Nitrogen  free  extractive    2'26  „ 

Cellulose 1-04  „ 

Ash *54  „ 


} 
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Tho  anhydrous  plant  oontained  4*61  per  cent,  nitrogen,  and 
42*08  per  cent,  carbohydrates. 

ALLIUM   SATIVUM,  Linn. 

Pig,— BentL  and  Trim.,  280 ;  Woodville,  L  256 ;  Reich.  Ic.  Fl. 
Germ.  x„  t  488.     Garlic  {Eng.),  Ail  (Fr,). 

Hab. — Central  Asia,  Cultivated  throughout  India.  The 
bulbs. 

Vernacular. — Lasan,  Lahsan  [Hind.),  Rasun,  Lashun  {Beng.)^ 
Vallai-pfindu  [Tarn.),  VelluUi  [Tel),  Bcliuli  {Can.),  Lasuna 
{Mar.,  Cfus.). 

History,  Uses,  &C. — Garlic  is  used  as  a  condiment 
and  medicine  by  the  Hindus.  In  the  Raja  Nirghanta  it  is 
described  under  the  name  of  Rasona,  and  bears  many  synonyms 
indicative  of  its  properties,  such  as  XJgra-gandha  "  strong 
smelling,"  Mahanshadha  "panacea,"  Bhuta-ghna  "  destrojang 
demons,"  Lasuna,  &c.  The  Hindus  consider  it  to  be  tonic,  hot, 
digestive,  aperient,  cholagogue,  and  alterative ;  useful  in  cough 
and  phlegmatic  affections,  fever,  swellings,  gonorrhoea,  piles, 
leprosy,  colic,  rheumatism,  and  worms.  During  its  use  the 
diet  should  consist  of  wine,  meat,  and  acids.  A  decoction  of 
garlic  in  milk  is  given  in  small  doses  in  hysteria^  flatulence, 
sciatica,  and  heart  disease.  A  compound  garlic  powder  called 
Svalparasona  pinda,  which  contains  garlic,  asafoetida,  cumin, 
rock  salt,  sonchal  salt,  ginger,  long  pepper,  and  black  pepper 
in  equal  proportions,  is  given  in  doses  of  about  twenty  grains 
every  morning  with  a  decoction  of  the  root  of  the  castor  oil 
plant,  in  facial  paralysis,  hemiplegia,  sciatica,  paraplegia,  and 
convulsive  affections.  Garlic  juice  is  applied  externally  as  a 
counter-irritant.  As  a  condiment,  the  bulbs  are  largely  used  in 
the  East.  Qtirlic  is  the  trKSpo^v  of  the  Greeks  and  Allium  of  tho 
Romans,  who  appear  to  have  used  three  kinds,  A.  mtitum,  Linn., 
A.  okraceum,  Linn.,  and  A.  ursinum,  Linn.  It  would  be  tedious 
to  recupitulatc  all  tho  medicinal  properties  ascribed  to  these 
plants  by  tho  ancieuts,  as  they  hardly  differ  from  those  accorded  to 
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garlic  by  the  Hindu  physicians.  A  summary  of  them  may 
be  found  in  Pliny  (xx.,  23).  Garlic  is  the  f^y^  (thum)  of  the 
Arabians  and  j^  (sir)  of  the  Persians;  their  medical  writers  fol- 
low the  ancients  in  mentioning  three  kind8,t^2.,Bustan{  '^garden," 
Bari  "wild/'  and  Earfithi  "leek-like/'  and  in  the  account 
they  give  of  its  medicinal  properties.  The  leek-like  garlic  is 
probably  meant  for  the  bulbed  leek  {Parrum  ca^itattim)  of 
Hippocrates  {De  Morb,  MuL,  ii.,  89)  which  was  considered  to 
have  the  property  of  opening  the  uterus  when  contracted^  and 
De  Gubematis  states  that  in  Sicily  garlic  is  still  placed  upon 
the  beds  of  parturient  women.  He  also  notices  the  wide-sp^ad 
belief  in  the  protective  power  of  garlic  against  evil  influences 
among  the  Hindus,  Scandinavians,  Greeks,  and  Germans, 
as  shown  by  passages  in  Sanskrit  works,  in  the  Songs  of 
Sigurdrif  a  and  Helgi,  the  Volsungasaga  and  Hippocrates.  In 
Bologna,  at  the  present  day,  it  is  purchased  by  every  one  on  the 
feast  of  Saint  John  as  a  guarantee  against  poverty  during  the 
year,  whence  the  proverb  : 

Chi  'n  compra  i  ai  al  de  d'San  Zvan, 
ifi  povret  tot  gPan.  {Myth.  deB  Plant,  ii.,  7.) 

Garlic  is  still  used  medicinally  to  some  extent  on  the  Con- 
tinent of  Europe  and  in  America,  but  in  England  it  is  hardly 
over  prescribed.  A  syrup  of  garlic  was  formerly  official  in 
the  Dublin  Pharmacopoeia,  and  was  given  in  doses  of  two 
drachms  in  moist  asthma.  As  a  condiment,  it  enters  into  the 
composition  of  most  sauces.  After  intense  fatigue  a  clove  of 
garlic  slowly  chewed,  and  swallowed,  acts  as  a  very  powerful 
restorative. 

Description. — Garlic  is  a  sub-globular  compound  bulb, 
surrounded  by  a  few  dry  membranaceous  scales,  which  cover 
the  remnant  of  the  upright  stem  and  the  5  to  8  small  bulbs  or 
cloves  arranged  in  a  circle  aroand  its  base.  These  bulblots  are 
oblong  in  outline,  compressed  from  both  sides,  wedge-shaped 
toward  the  stem,  and  rounded  upon  the  back*  They  consist  of 
a  few  thick  fleshy  scales  and  a  short  fleshy  axis.  Garlic  has  a 
peculiar  pungent  and  disagreeable  odour,  and  an  acrid,  burning 
taste.     It  is  used  in  the  fresh  state  only. 

1II.-62 
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Chemical  eompositian. — ^Besides  celltilar  tissue,  garlic  contains 
between  50  and  60  per  cent,  of  water,  35  per  cent,  of  mucilage, 
some  albumen,  sugar,  starch,  and  about  ^  per  cent,  of  volatile 
oil,  to  which  its  odour  and  taste  are  due.  W.  Dahlen  gives  the 
following  as  the  percentage  proximate  composition : — 

Water 64-66 

Albuminoids  6*76 

Fat -06 

Sugar » trace. 

Nitrogen  free  extractive   26*31 

Cellulose     '77 

Ash 1-44 

Anhydrous  garlic  contained  nitrogen  3*06  per  cent,  and 
carbohydrates  74*45  per  cent.     (Landw.  Jahrbucher,  1874.) 

In  its  crude  state  oil  of  garlic  is  of  a  dark  brown-yeUow 
colour,  heavier  than  water,  of  a  very  repulsive  taste,  and 
consists  of  oxide  and  sulphides  of  allyl.  The  rectified  oil 
consists  mainly  of  the  sulphide,  (C'H^)^S,  is  colourless,  lighter 
than  water,  and  may  be  obtained  artificially  by  treating  an 
alcoholic  solution  of  potassium  sulphide  with  aUyl  iodide.  It 
dissolves  easily  in  alcohol  and  ether,  and  sparingly  in  water ; 
with  nitrate  of  rilver,  mercuric  chloride,  and  other  metallic 
salts  it  forms  crystalline  compounds.  Gurlic,  macerated  in 
water  or  vinegar,  yields  its  virtues  to  these  liquids.  {Stille 
and  Maisch.) 

AUylic  sulphide  can  also  be  obtained  from  the  herb  and  seeds 
of  Thlaspi  arveme,  together  with  sulphocyanide  of  allyl,  and  oil 
of  mustard.  The  leaves  of  Sisymhrium  Alliaria  yield  oil  of 
garlic,  and  the  seeds  oil  of  mustard.  A  mixture  of  these  two 
oils  is  also  yielded  by  Gapsella  Bursa-pastoris,  Raphanm  Bapha* 
nistrum,  and  Nasturtium,  In  some  cases  the  oils  do  not  exist 
ready  formed ;  for  example,  the  seeds  of  Thlaspi  arveme  emit  no 
odour  when  bruised,  and  they  must  be  macerated  in  water  some 
time  before  distillation.  (Watts.) 

Commerce, — Garlic  is  cultivated  all  over  India,  and  is  on  sale 
in  every  grocer's  shop.    No  statistics  are  available  as  to  the 
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quantity  produced  in  India^  which  must  be  very  large.     Value, 
about  Es.  8  per  cwt. 

ALLIUM  MACLEANI,  Baker. 

Fig. — BoL  Mag.,  6707 ;  Eanbury,  Bet.  Papers,  p.  156—57. 

Royal  Salop  {Ung.). 

Hab. — Persia,  abundant  in  the  Badghis.  The  bulbs 
scalded  and  dried. 

Vernacular. — Badshah  or  Padshah  Salab  {Ind.  Bazars). 

History,  Uses,  &C. — This  bulb  appears  to  be  the 
second  kind  of  Salab  mentioned  by  Mir  Muhamad  Husain  in 
the  Makhzan,  which  he  describes  as  black  and  shining.  It  is 
brought  to  India  by  Afghans  in  small  parcels  along  with  the 
dried  fruit  and  other  articles  for  which  they  find  a  sale  in  the 
Indian  Bazars.  A  solitary  specimen  of  the  dried  bulb  was 
sent  to  Hanbary  by  Dr.  J.  E.  Stocks,  but  did  not  at  the  time 
attract  attention.  In  1858,  however,  a  parcel  containing  about 
106  lbs.  having  been  offered  for  sale  in  the  London  market, 
Hanbury  recognised  the  drug  as  identical  with  the  bulb  he  had 
received  from  Dr.  Stocks  as  Badshah  Saleb,  and  described  it  in 
the  N.  ReperL  /.  Pharm.,  vii.,  271.  In  India  the  drug  is 
regarded  as  a  kind  of  salep,  and  is  used  as  such,  but,  as  Hanbury 
remarks,  its  bitterish  somewhat  acrid  taste  quite  unfits  it  as  a 
substitute  for  salep  in  Europe.  The  botanical  source  of  the 
drug  was  discovered  by  Dr.  Aitchison  in  1888. 

Description. — Royal  salep  consists  of  dried  bulbs  whose 
dimensions  from  base  to  apex  vary  from  1 J  to  2  inches.  The 
largest  specimens  weigh  730  grains :  the  average  weight,  taking 
twenty  bulbs,  was  found  to  be  337  grains.  Allowing  for  con- 
siderable irregularity  occasioned  by  drying,  the  form  of  the 
dried  bulbs  may  be  described  as  usually  nearly  spherical,  some- 
times ovoid  or  nearly  oblong,  always  pointed  at  the  upper 
extremity,  and  having  at  the  lower  either  a  depressed  cicatrix, 
or  frequently  a  large,  white,  elevated,  scar-like  mark.    Their 
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surface  is  striated  longitudinally,  besides  which  there  is  mostly 
one  broad  and  deep  furrow  running  in  the  same  direction. 
They  are  usually  translucent,  and  from  yellowish-brown  to 
deep  purple  in  colour.  In  substance  the  bulbs  are  dense  and 
homy.  After  several  hours'  maceration  in  water,  they  become 
soft,  opaque,  and  of  a  slaty  or  purplish  hue,  and  increase 
greatly  in  volume,  regaining  their  natural  size  and  form.  If, 
in  this  state,  a  bulb  be  cut  longitudinally  into  two  equal 
portions,  it  will  be  seen  to  consist  of  a  single  fleshy  envelope 
or  scale  of  excessive  thickness  whose  edges  overlap  each 
other;  this  scale  surrounding  an  elongated,  flattened  bud. 
{Ranhury.) 

Chemical  composition. — The  powdered  bulbs,  unless  kept  in 
well-stoppered  bottles,  readily  absorb  moisture  from  the  air.  A 
decoction  is  not  coloured  with  iodine,  but  is  precipitated  with 
solutions  of  ferric  chloride  and  plumbic  acetate.  No  reaction 
for  glucose  is  produced  by  boiling  with  Fehling's  solution. 
The  ash  contained  manganese.  The  powdered  bulbs  afforded 
moisture  811  per  cent^,  mucilage  (water  extract)  80'80, 
cellulose  7*14,  and  mineral  matter  3*95  per  cent. 

Allium  xiphopetalum,  Aitch,  et.  Bakery  Trans.  Linn. 
Soc.  2nd  8er,  Botany y  Vol.  III.,  Pt.  1,  pi.  xlviii.,  yields  the 
Thum-el-bari  or  '*  wild  garlic  "  of  the  Arabs.  It  has  a  bulb 
resembling  Badshah  Salep  in  shape  and  appearancci  but  much 
smaller,  a  powerful  garlic  odour,  and  is  much  used  for  pickling 
by  the  natives.  Large  quantities  are  imported.  It  appears  to 
have  been  sometimes  confounded  with  Badshe^  Salep. 

In  Persia  it  is  known  as  Sfr-i-piazak  or  "  onion  garlic." 
Aitchison  foimd  it  growing  abundantly  in  the  Badghis.  In 
Bombay  it  is  best  known  as  Muscat  garlic,  from  its  being 
shipped  from  that  port. 

Allium  ascalonicum,  the  Shallot,  is  called  by  the 
natives  Ek-kdnda-lasun  or  Ekla-kali'lasan,  ^^  one-clove  garlic," 
and  is  used  by  them  to  cure  earache,  a  small  piece  being  placed 
in  the  meatus.  It  is  also  fried  in  butter  and  preserved  in 
honey  as  an  aphrodisiac. 
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Polianthes  tuberosa,  Linn.,  Bot.  Mag.,  t.  1817  ;  BoL 
Beg.,  t.  63 — Vern.  Ghilshabbo,  Gulch^rf  (Hifid,,  Bomb.),  Raja 
nfgandha  (Beng.  ),  is  the  Tuberose  of  the  English,  the  Fhdia^ 
pipa  of  the  Portuguese,  and  the  Arnica  noctuma  of  Rumphius 
{Amb.y  v.,  t.  98) ;  it  is  a  common  garden  flower,  considered  by 
the  natives  to  be  hot  and  dry,  diuretic,  and  emetic.  The  bulbs 
are  used  as  a  remedy  for  gonorrhoea.  In  the  Concan  they  are 
rubbed  with  turmeric  and  butter  and  applied  to  remove  ^^ 
(Watiya),  small  red  pimples  which  often  trouble  new-bom 
children.  They  are  also  rubbed  into  a  paste  with  the  juice  of 
Durva  grass  {Cynodan  dadylon)  and  applied  to  buboes.  The 
flower  is  much  valued  on  account  of  its  perfume,  for  which  it 
is  cultivated  in  France ;  it  sometimes  emits  phosphorescent 
flashes  of  light  in  the  night. 

« 

SANSEVIERA  ZEYLANICA,  Willd. 

Yig.—Boxh.  Cor.  PL  ii.,  t.  184;  Bot.  Beg.,  t.  160;  Bheede, 
Sort.  Mai.  xi,,  t.  42.    Bowstring  Hemp  (Eng.). 

Hab. — Indian  Peninsula.    The  leaves  and  root. 

Vernacular. — Murahri,  Marul  (Hind.),  Murba,  Qorachakra 
{Beng.),  Marul-kalang  (Tarn.),  Ishdma-koda-n&r  (rie/.),6han- 
asphan,  Morvel  [Mar.),  Katu-kapel  (Mai.),  Heggurutik^ 
(Can.),  Murvel  (Quz.). 

History,  Uses,  &C.— This  pJantis  the  Murvfi  of  Sans- 
krit writers ;  it  is  mentioned  by  Manu  (ii.,  42, 44)  as  the  source  of 
the  fibre  from  which  the  bowstrings  and  girdle  (maurvi)  of  the 
Kshatriya  or  warrior  caste  of  Hindus  was  made.  In  the 
Uttaracharitra  the  young  prince  Lava  is  represented  as  wearing 
a  garland  of  Miirti  as  symbolical  of  his  position  of  warrior  and 
penitent.  In  the  Nighantas  it  bears  numerous  synonyms,  such 
as  D^vi  <' goddess,"  Morata,  Madhurasa,  Madhusrava  "having 
a  sweet  juice,''  Snighda-pami  "having  glossy  leaves,'' 
Prithak-pami  "diverse-leafed,"  Pllu-pami,  &c.,  and  is  described 
as  purgative,  heavy,  sweet,  pungent,  tonic,  and  cardiacal ;  a 
remedy  for  bile,  heat  of  blood,  gonorrhosa,  trtdonha  (a  corruption 
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of  the  three  humors)^  thirst,  heart  disease,  itch,  leprosy,  fever, 
rheumatism,  and  glandular  enlargements.  Rheede  gives  the 
following  account  of  its  medicinel  uses  in  Malabar: — ''Folia 
trita  et  in  f ormam  boli  redacta,  adversus  opthalmiam  et 
oculorum  suffusionem  assumuntur :  cum  radice  addito  AUio  ac 
Auripigmento  in  oleo  Sergelim  decocta,  gonorrhsDam  sanant,  si 
nempe  caput  cum  oleo  illo  illinatur.  Bulbus  cum  Sandalo  citrino 
et  butyro  bubulino  tritus  linimentum  exhibet,  in  nervorum  con- 
tractionibus  et  ardoribus  adhibendum.  Tota  denique  planta 
oleo  butyroque  incocta  omnium  acculorum  vitia  emendat.'' 

Ainslie  {Mat,  Ind.y  ii.,  192) remarks: — "This  fleshy  creeping 
root  is,  in  a  slight  degree,  warm  to  the  taste,  and  of  a  not 
unpleasant  odour ;  and  is  prescribed,  by  the  native  practitioners, 
in  the  form  of  an  electuary,  in  consumptive  complaints  and 
^coughs  of  long  standing,  to  the  quantity  of  a  small  teaspoonful 
twice  daily.  The  juice  of  the  tender  shoots  of  the  plants  they 
administer  to  children  to  clear  their  throats  of  viscid  phlegm. 
The  plant  is  cultivated  in  great  abundance  at  Cumbum,  and 
jon  the  Yursenand  Mountains  in  the  Dindigul  District/' 

Description. — Iloot  perennial,  stoloniferous.  Stolones  as 
thick  as  the  little  flnger,  running  under  the  ground,  inserted  in 
sheathing  scales.  Stem  none.  Leaves  radical,  from  four  to  eight, 
the  exterior  ones  shortest}  spreading  most,  and  considerably 
broader,  the  interior  ones  nearly  erect,  froml — 4  feet  long,  semi- 
cylindric,  grooved  on  the  upper  side,  each  ending  in  a  round, 
tapering,  sharp  point ;  they  are  all  coloured  with  deeper  and 
lighter  green,  and  somewhat  striated,  but  otherwise  are  smooth. 
Scapes  issuing  from  the  centre  of  the  leaves,  from  1 — 2  feet 
long,  including  the  raceme,  or  flower-bearing  part,  erect, 
round,  smooth,  about  as  thick  as  a  small  ratan,  between  the 
raceme  and  the  base  these  are  at  regular  distances,  four  or  Ave 
pointed,  alternate  sheaths.  Bacemes  erect,  about  as  long  as,  or 
longer  than,  the  scape  below  the  flowers,  striated,  smooth. 
Flowers  middle-sized,  greenish-white,  erect,  collected  in  fasci- 
cles of  from  4  to  6,  on  little,  regularly  distant  tuberosities  of  the 
rachis.  Bracts  small,  membranaceous.  Pedicels  clubbed,  short, 
ascending,  one-flowered.    Calyx  none.    Goralla  one-petalled^ 


LILIAGEM.  495 

not  in  the  least  wrinkled,  funnel-shaped^  half  six-cleft; 
divisions  nearly  linear.  Filaments  length  of  the  divisions 
of  the  coralla,  and  inserted  into  the  base.  Anthers  linear- 
oblong,  incumbeDt,  half  two-cleft.  Germ  3-lobed,  3-celled, 
each  containing  a  single  ovule,  attached  to  the  axis.  Style 
length  of  the  stamens.  Stigma  3-sided,  clubbed,  entire. 
Berries  1 — 3,  slightly  united;  when  single,  globular,  fleshy, 
orange-coloured,  smooth,  the  size  of  a  pea,  one-seeded.  Seed 
globubar.  Embryo  simple,  lodged  near  the  base  of  the  peri- 
sperm  on  the  outside.     [Roxburgh,) 

Chemical  composition. — ^An  alcoholic  extract  from  the  fresh 
roots  was  mixed  with  water  acidulated  with  sulphuric  acid, 
and  agitated  with  petroleum  ether,  ether,  then  rendered  alkaline 
and  reagitated  with  ether. 

The  petroleum  ether  left  on  spontaneous  evaporation  a  viscid, 
slightly  greenish-yellow  residue,  with  a  ginger-like  odour, 
similar  to  that  of  the  fresh  roots.  The  extract  was  partly 
soluble  in  absolute  alcohol,  the  solution  possessing  a  pungent 
ginger-like  taste  and  acid  reaction.  The  portion  insoluble  in 
alcohol  was  white  and  had  the  properties  of  a  wax. 

The  acid  ether  extract  had  a  fragrant  vanilla-like  odour  and 
was  yellowish-green.  It  contained  salicylic  acid,  a  yellow 
neutral  bitter  resin,  a  greenish  acid  resin,  traces  of  an  alkaloid, 
and  a  white  neutral  principle,  slightly  soluble  in  cold  absolute 
alcohol :  the  nature  of  this  principle  was  not  ascertained.  The 
alkaline  ether  extract  contained  a  crystallizable  white  alkaloid, 
affording  a  slight  yellowish-red  colour  with  Frohde's  reagent 
in  the  cold,  changing  to  blue  on  warming ;  and,  with  nitric 
acid,  a  faint  yellow  coloration.  We  provisionally  name  this 
alkaloid  Samevierine. 

HERMODACTYLUS. 

Vernacular. — Surinjdn  {Ind.  Bazars). 

History,  Uses,  &C. — The  Hermodactyl,  or  "Finger  of 
Hermes,"  was  unknown  to  the  early  Greeks ;  it  appears  to 
have  been  first  used  medicinally  by  the  Arabs  or  later  Greek 
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physicians ;  it  is  first  mentioned  by  Alexander  of  Tralles,  who 
flourished  A.D.  560.  (Lib.  XI.)  It  is  deserving  of  special 
notiee  that  under  the  name  of  Surugen  or  Hermodactyl,  Serapion 
comprehends  the  mXx^kov  and  c<^>?/*€/)oi»  of  Dioscorides  and  the 
f/)/*o«a#cn;Xoff  of  Paulus  ^gineta.*  {Pereira,  Vol.  II.,  Pt.  I., 
p.  166.)  Masih  and  other  early  Arabian  writers  describe  three 
kinds  of  Hermodactyl,  the  white,  yellow,  and  black;  in  this 
they  are  followed  by  most  of  the  more  recent  Mahometan 
writers.  According  to  Ibn  Sina,  the  flower  of  the  Surinjan  is 
the  first  flower  which  appears  in  spring  in  the  moist  valleys 
beneath  the  mountains ;  the  leaves,  he  says,  lie  flat  upon  the 
ground,  the  flowers  are  yellow  and  white.  Mir  Muhammad 
Hu&ain  states  in  the  Makhsuin  that  the  white  is  the  best,  and  that 
it  is  not  bitter ;  next  the  yellow  ;  both  may  be  used  internally ; 
the  black,  he  says,  is  poisonous  and  only  to  be  used  externally. 
He  describes  the  Hermodactyl  plant  as  having  leaves  like  a  leek 
and  a  yellow  flower ;  it  is  called  in  Persia  Shambalid;  the  black 
variety,  he  says,  has  red  flowers. 

Aitchison  states  that  the  corms  of  Merendera  persica  (Boiss.), 
a  plant  with  pale  pink  or  white  flowers,  are  sold  at  Meshed  as 
Shambalid,  and  are  one  of  the  kinds  of  Hermodactyl;  they  may 
occasionally  be  mixed  with  those  of  Colchkum  specioaum  (Stev.), 
also  a  common  plant  in  the  Badghis  and  Khorasan.  The 
Kashmir  Hermodactyls  ( Surinjdn-i-talk )  are,  he  says,  im- 
doubtedly  the  corms  of  Colchicum  hiteum  (Baker).  Mahometan 
physicians  consider  the  drug  to  be  deobstruent,  alterative,  and 
aperient,  especially  useful  in  gout,  rheumatism,  liver,  and 
spleen.  In  gout  they  combine  it  with  aloes  :  with  ginger  and 
pepper  it  is  lauded  as  an  aphrodisiac;  a  paste  made  of  the 
bitter  kind  with  saffron  and  eggs  is  applied  to  rheumatic  and 
other  swellings ;  the  powdered  root  is  sprinkled  on  wounds  to 
promote  cicatrization.  Two  kinds  of  Burinj^n  are  met  with  in 
Indian  shops,  hitter  and  sweet.  European  physicians  in  India 
who  have  tried  the  drug  consider  the  sweet  Hermodactyl  to  be 
inert  or  nearly  so,  and  the  bitter  to  have  properties  similar  to 
Colchicum.     (Pliar.  of  India,  p.  246.) 

•Conf.  Dio8.  iv.,  82,  83.     Paulus  M.  iii.,  78^ 
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Description. — Sdrinjdn-i-ehfrln,  or  tasteless  Hermo- 
dactyl.  Speaking  of  this  drug  as  furnished  to  him  from  India 
by  Dr.  Royle,  Pereira  says  : — "In  their  general  form  these  corms 
resemble  those  of  Golchictim  autumnale.  They  are  flattened, 
cordate,  hollowed  out  or  grooved  on  one  side,  convex  on  the 
other.  At  their  lower  part  (forming  the  base  of  the  heart)  is  a 
mark  or  disc  for  the  insertion  of  the  root  fibres.  Their  size 
varies ;  the  specimens  I  have  examined  were  from  f  to  1  i  inch 
in  length  or  height,  1  to  1  ^  inch  in  breadth,  and  about  \  an 
inch  in  depth.  They  have  been  deprived  of  their  coats,  are 
externally  dirty  yellow  or  brownish,  internally  white,  easily 
broken,  farinaceous,  opaque,  odourless,  tasteless,  or  nearly  so, 
and  worm-eaten.  They  agree  precisely  with  Ilermodactyls 
furnished  by  Professor  Guibourt." 

*'  Sdrinjdn-i-talkh,  or  bitter  Ilcrmodactyl.  The  corms  of  this 
variety  are  distinguished  from  the  preceding  by  their  bitter 
taste,  their  smaller  size,  and  by  having  externally  a  striped  or 
reticulated  appearance.  Their  colour  for  the  most  part  is  darker ; 
in  some  specimens  it  is  blackish.  One  corm  is  ovate  cordate, 
one  inch  in  height  or  length,  |  of  an  inch  broad,  and  about 
\  inch  thick,  grooved  or  hollowed  on  one  side,  convex  on  the 
other ;  of  a  brownish-yellow  colour,  semi-transparent,  has  a 
homy  appearance,  and  is  marked  by  longitudinal  stripes,  indi- 
cating a  laminated  structure.  A  second  is  opaque,  amylaceous, 
reticulated  externally,  white  internally,  less  flattened  and  of  a 
remarkable  shape,  the  concave  or  hollow  side  of  the  corm  being 
continued  half  an  inch  below  the  mark  for  the  attachment  of 
the  root  fibres."  {Mat,  Mod,,  Vol.  II.,  Pt.  I.,  p.  167.)  Pereira's 
description  agrees  exactly  with  the  Ilermodactyls  which  wo 
have  examined. 

Microscopic  structure, — The  starch  grains  of  the  tasteless 
Hermodactyl  are  largo  and  muUer-shaped,  with  a  distinct 
hilum.  The  starch  of  the  bitter  kind  is  angular  by  compres- 
sion of  the  cells,  and  appears  to  be  broken  as  if  by  heat. 

Chemical  composition, — Lecanu   has   analysed    tlie    tasteless 
variety,  and  obtained  the  following  result : — Starch  (forming  the 
111—63 
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bulk  of  the  drug),  fatty  matter,  yellow  colouring  matter,  gum, 
supermalatcs  of  lime  and  potash,  and  chloride  of  potassium. 

We  have  made  comparative  analyses  of  the  Bitter  Surinjan 
from  Lahore  and  the  Sweet  Surinjan  {Merendera  persica). 

Bitter.  Sweet. 

Ether  extract 1-31  -69 

Alcoholic  extract '54  6*23 

Water  extract   12-56  12-52 

Starch 65-00  65-90 

CeUulose 8-64  356 

Ash 2-20  2-15 

Moisture 9-75  895 

The  ether  extract  of  the  bitter  Surinjan  contained  a  resin 
giving  a  rose-red  colour  with  sulphuric  acid.  The  ether 
extract  of  the  sweet  kind  consisted  of  fat.  Both  drugs 
contained  an  alkaloid  giving  precipitates  with  tannin  and  the 
usual  reagents,  and  both  contained  an  organic  acid  related  to 
malic  acid.  A  much  larger  quantity  of  Fehling  reducing 
principle  was  present  in  the  sweet  than  in  the  bitter  drug,  and 
this  is  shown  in  comparing  the  amounts  of  extract  dissolved  out 
by  alcohol. 

Commerce, — Bitter  Hermodactyls  are  imported  into  India 
from  Kashmir.      The    sweet  kind  comes  from  Persia.  Value, 

Re.  1-4-0  per  lb. 

Substitute  for  the  Bitter  Hermodactyl. — The  sliced  bulb  of 
Narcissm  Tazetta  (the  true  Narcissus),  a  plant  which,  when  in 
bloom,  covers  like  a  white  carpet  great  portions  of  the  plains 
of  Behbeham  and  valley  of  Sha'b-bawan  in  Persia,  is  imported 
into  India  as  bitter  Hermodactyl. 

It  may  be  at  once  detected  by  its  larger  size  and  tunicated 
structure.  The  taste  is  bitter  and  acrid,  the  substance  amy- 
laceous and  very  similar  to  that  of  the  Hermodactyl.  The 
starch  grains  are  rounded  and  not  compressed.  It  is  used  as 
an  external  application,  and,  according  to  the  author  of  the 
Makhzan,  has  properties  very  similiar  to  those  of  Sdrin- 
jan-i-talkh.     The  several  species  of  Narcissus    (Gr,  wip«<r<ros) 
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have  a  similar  action.  Pliny  describes  their  emetic,  purgative, 
maturative,  and  drying  powers,  and,  referring  to  their  soporific 
virtue,  says,  "et  a  narce  narcissum  dictum  non  a  fabuloso 
puero."  The  Arabs  give  a  similar  account  of  them.  Orfila's 
experiments  upon  dogs  show  that  they  act  as  local  irritants, 
and  also  exert  a  depressant  and  paralysing  effect  upon  the 
brain  and  whole  nervous  system.  In  man  small  doses  are 
emetic ;  recently  from  15  to  30  grains  of  the  flowers  of  the 
common  daffodil  have  been  recommended  as  an  emetic  for 
children. 

The  following  is  an  analyses  of  the  conns  of  Narcissus 
Tazetta  : — 

Ether  extract  •• '39 

Alcoholic  extract    1'02 

Water  extract 10-24 

Starch 71-86 

Cellulose 3*84 

Ash 1-90 

Moisture l^^'^S 

The  ether  extract  was  fragrant  and  greasy.  The  alcohoUc 
extract  contained  an  alkaloid,  bitter  and  acrid  in  taste,  and  a 
resin.    Malic  acid  was  present. 

HIRANYA-TUTTHA- 

This  substance  bears  a  Sanskrit  name  ftr^  ^  "  golden 
collyrium,"  which,  in  the  vernaculars,  is  converted  into  Haran- 
tuttha  or  Haran-tutiya.  It  is  a  medicine  of  great  repute  in 
Afghanistan  and  Northern  India,  and  is  a  dark-brown  dry 
extract,  sold  in  small  pieces,  which  is  prepared  from  the  corms 
of  Cokhicam  luteum  (Baker),  and  possibly  from  other  species  of 
Colchicum.  In  Sanskrit  Tuttham  or  Tutthtojana  is  a  term 
applied  to  coUyria  made  of  sulphate  of  copper  or  of  the  root  of 
a  plant  with  a  yeUow  flower,  which  has  by  some  been  supposed 
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to  be  a  Curcuma,  but  wliich  is  undoubtedly  Colvhienm  hdemn, 
a  plant  found  in  the  Punjab,  Afghanistan,  and  Kashmir. 
C.  Maason,  in  his  narrative  of  an  Excursion  into  the  Hazareh 
Country  in  1832  {Trana.Bomhaij  Geograph,  Soc.  ii.,p.  GO),  notices 
a  small  bulbous  root,  which  the  Afghans  dug  up  at  B6d  Assiar 
on  the  banks  of  the  Ilolmund,  and  which  appeared  to  be  a  kind 
of  Colchicum,  for  the  purpose  of  preparing  ITaran-futlha,  a 
medicine  of  great  repute  among  the  Afghani.  He  also  re- 
marks : — ^*  It  is  sold  in  small  pieces  of  a  dark-brown  colour,  and 
resembles  a  dry  extract/'  ilasson  tnivelknl  through  a  great 
part  of  Afghanistan  on  foot,  mixing  with  all  classes  of  the 
people,  and  his  experience  of  their  manners  and  customs  is 
very  interesting. 

SMILAX  CHINA,  LhuK 

Fig. — Kcempfvr  Awcen,,  U  782.  China  root  (Eng.),  Squine 
(Fr.). 

Hab. — China. 

SMILAX  GLABRA,  BotIk 

Fig, — Smnan,  Bot.  of  the  Herald,  it.  99—100. 

Hab.— Sylhet,  Garrow  Hills,  S.  China.  The  tuberous 
roots. 

F<?/vif7C?//^r.-— Chob-chini  [IinL  Bazarfi),ToO'ivL}x  {Chin.),  San- 
kira  (Japan),  Cay-khuc-khac  {Coch.-Chin.),  Paringai-puttai 
(Tam.)y  China-pagu  (MaL). 

History,  Uses,  &C. — Tliis  drug  was  introduced  into 
Goa  from  China  about  A.D.  lO'iO  (Gareia).  Previous  to  this 
date  it  is  not  noticed  by  any  of  the  Mahometan  physicians- 
The  Portuguese,  however,  appear  to  have  lost  no  time  in  carry- 
ing it  to  their  factories  in  Persia,  as  it  was  mentioned,  a  few 
years  after  its  introduction  into  Goa,  by  Mir  Imad-ed-din  Mah- 
mud  of  Shiraz,  Mirza  Kuzi  of  Yezd,  and  Mir  Muhammad 
Hashim  of  Teheran.  In  1669  it  was  described  as  a  well-known 
drug  in  the  Tuhfat'el'muminm   under  the  name  of   Chiib-chini 
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(Chinese  wood),  in  Arabic  Khashab-es-sini.  The  author  of  the 
Makhzan^el'Adwiya  has  a  long  article  upon  its  medicinal  virtues. 
lie  also  notices  particularly  the  variable  appearance  of  different 
samples  of  the  drug,  and  directs  that  what  is  heavy,  of  a  rosy 
colour,  and  free  from  knots  is  to  be  selected.  He  tells  us  that 
the  fresh  root  is  sometimes  brought  to  India ;  some  of  this  he 
planted  at  Moorshedabad  (A.  H.  1178) ;  it  produced  a  climbing 
stem  with  small  elongated  leaves,  not  unlike  a  bamboo ;  after  a 
year's  time  he  dug  it  up,  but  found  that  the  roots  had  degene- 
rated and  did  not  retain  the  qualities  of  the  China  article. 
Chub-chini  is  considered  by  these  writers  to  be  anti -rheumatic, 
an ti- syphilitic,  aphrodisiacal,  and  demulcent.  Loureiro  says  of 
it,  *^  valet  in  quibuscunque  doloribus  vagis,  venereis,  aut 
rheumaticis," 

Ainslie  [Mat.  Ind,,  i.,  70)  notices  its  use  in  Southern  India  as 
an  anti-syphilitic  and  as  a  remedy  of  much  repute  in  a  disease 
called  nunjgum  vaivoo,  in  which  the  limbs  are  stiff  and  contracted. 
He  also  states  on  the  authority  of  the  Ahh6  Rochon*  that  "the 
Chinese  often  eat  the  root  instead  of  rice,  and  that  it  contributes 
to  make  them  lusty."  Roxburgh  states  that  the  Smikux:  glabra, 
a  native  of  Sylhet  and  of  the  adjacent  Gar  row  country,  where  it 
is  called  Himiia-ahook' China,  has  large  tuberous  roots,  not  to  be 
distinguished  by  the  eye  from  China-root,  and  that  the  natives 
of  the  country  use  a  decoction  of  the  fresh  root  for  the  cure  of 
sores  and  venereal  complaints  (Flora  Indica),  This  plant  also 
grows  in  China  and  affords  some  of  the  China-root  of  commerce. 
(Trimen's  Jaurn.  of  Bot.,  i.,  102.) 

The  reported  good  effects  of  China-root  on  the  Emperor 
Charles  V.,  who  was  suffering  from  gout,  acquired  for  the  drug 
a  great  celebrity  in  Europe,  and  several  works  were  written  in 
praise  of  its  virtues.  But  though  its  powers  were  soon  found  to 
have  been  greatly  over-rated,  it  still  retained  some  reputation 
as  a  sudorific  and  alterative,  and  was  much  used  at  the  end  of 
the  17th  century  in  the  same  way  as  sarsapariUa.  It  still 
retains  a  place  in  some  modem  pharmacopooias.  (Pharmor 
cographia,) 

*  Voyage  to  Madagascar  and  the  East  Indies,  Loudon,  1792. 
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In  the  East,  Chub-clifni  is  still  as  Hghly  esteemed  as  it  ever 
was,  and  the  China  Trade  Returns  show  a  steady  yearly 
increase  in  the  quantity  shipped  from  Southern  China. 

Description. — The  tubers,  which  are  formed  upon  the 
fibrous  roots  of  the  plants  are  of  the  shape  and  size  of  an 
elongated  kidney  potato,  somewhat  flattened,  knotty,  covered 
with  a  rusty-coloured  bark,  sometimes  smooth  and  shining, 
sometimes  rough ;  internally  their  substance  is  of  a  pink- 
ish-white colour^  hard  and  farinaceous,  insipid^  mucilaginous 
and  inodorous. 

The  drug  is  usually  peeled  and  trimmed,  and  consequently 
is  of  irregular  form,  resembling  a  piece  of  heavy  pinkish-white 
wood. 

Microscopic  structure. — The  bark  consists  of  thick-walled 
dark-brown  brick-shaped  cells,  which  contain  bundles  of  crys- 
talline needles  and  resinous  matter.  The  bulk  of  the  tuber  is 
made  up  of  a  parenchyma,  the  cells  of  which  are  large,  thin- 
walled,  and  loaded  with  starch,  some  pink  colouring  matter  is 
also  present.  The  starch  grains  are  large  and  have  a  radiate 
hilum.  The  vascular  system  is  scalariform,  and  is  associated 
with  porous  wood  cells. 

Chemical  composition. — The  authors  of  the  Pharmacograpkia 
endeavoured  to  obtain  from  the  drug  ParilUn,  the  crystalline 
principle  of  sarsaparilla,  but  without  success. 
A  proximate  analysis  of  the  air-dried  drug  afforded : — 

Ether  extract  (fat) 0'83 

Alcoholic  extract  (sugar,  glucoside ) 1*72 

Aqueous  extract  (sugar,  gum,  &c.)  6*79 

Crude  fibre 13-79 

Ash 1-47 

Moisture • 6*10 

Starch  (by  difference)    6980 

10000 
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This  root  contained  no  alkaloid,  but  the  alcoholic  extract 
contained  a  glucoside,  and  a  colouring  matter  which  gave  an 
olive-green  tint  with  ferric  chloride,  but  no  precipitate  with 
gelatine.  With  soda  it  afforded  a  deep  red  colour,  and  was  pre- 
cipitated hora  solution  by  neutral  plumbic  acetate.  The  sugar 
present  abimdantly  reduced  Fehling's  test  without  previous 
inversion.  The  amount  of  ash,  consisting  of  alkaline  salts  is 
very  small. 

Professor  Kobert  has  recently  separated  from  true  sarsa- 
parilla  three  glucosides,  smilacin^  sarsasaponin,  and  parillin,— 
these  compounds  differ  in  physiological  activity ,but  are  members 
of  a  homologous  series  to  which  has  been  assigned  the  general 
formula  C"  H»°— »0^^ 

Commei^ce, — From  16,000  to  17,000  peculs  of  133  lbs.  each  are 
annually  produced  in  Southern  China.  The  greater  part  is 
consumed  in  China,  but  a  very  considerable  portion  must  reach 
India,  as  the  drug  is  to  be  found  in  every  bazar  throughout  the 
country. 

Smilax  OValifolia,  Boxh.,  Rheede,  Sort.  Mai.  nV.,  1 31, 
Jangli-ushbah  (Hind,),  Malai-tamara  (Tarn,),  Konda-tdmara 
(Tel.),  Gutwel,  Gdti  (Bomb*),  Kal-timara  (Mai,),  is  a  climbing 
shrub  very  common  in  the  Concans.  The  roots  are  very 
numerous,  and  have  a  general  resemblance  to  sarsaparilla.  A 
section  shows  a  dry,  suberous,  brown  bark ;  secondly,  one  row 
of  5-sided  yellow  cells,  which  are  more  or  less  wedge-shaped, 
their  nuclei  being  situated  towards  the  apices ;  thirdly,  a  range 
of  numerous  rows  of  ovoid  cells,  variable  in  size,  with  central 
nuclei ;  these  extend  as  far  as,  and  partially  surround,  the 
vascular  zone,  which  consists  of  large  vessels  with  generally 
two  smaller  ones  in  contact  with  them.  Within  the  vascular 
zone  the  central  portion  of  the  root  is  made  up  of  large  thin- 
walled  cells,  filled  with  starch  or  red  colouring  matter;  the 
latter  is  most  abundant  in  young  roots.  The  drug  is  not  used 
by  the  natives,  but  in  Goa  it  is  kept  in  all  the  shops,  and  is  the 
country  sarsaparilla  of  the  Portuguese. 
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DRACiENA  CINNABARI.  Balf.  f. 

Fig. — Balf.  /.  in  Tram,  Roy.  8oc.  Edin.  xxxi,^  Tab. 
xcvi — xcvii.    Dragon's  blood  (Ung.),  Saug-'dragon  {Fr.). 

Hab, — Socotra.     The  resin. 

Vernacular, — The  tree — Khary a  (Socotra).  The  resin — ^Dam- 
khoheil,  Edah  (Socotra),  Dam-el-akhwain  (Arab.,  Ind.  Bazars), 
Hira-dukhi  (Hind.)y  Hira-dakhan  (Bomb.)^  Kandamurgarittam 
(Tarn.),  Katgamurgam-nitdru  (Tel,). 

History,  Uses,  &C. — On  the  Deir-el-Bahari  monument 
at  Thebes,  erected  by  Hatasu,  a  queen  of  the  18th  dynasty,  who 
lived  about  1700  B.C.,  there  are  representations  showing  the 
commissioner  of  the  queen  going  over  the  sea  to  the  country  of 
Punt  and  of  '  To  Nuter,'  and  bringing  therefrom,  amongst  other 
things,  plants  bearing  *  Ana,*  which  is  shown  as  a  gum  or  resin 
in  the  form  of  red  tears  on  the  stems  of  small  trees  with 
ovate -lanceolate  leaves.  The  To  Nuter  of  the  inscription  has  been 
identified  with  the  Sacred  Islands  of  Pliny,  and  the  modern 
archipelago,  including  Socotra.  The  gum  or  resin  is  probably 
dragon's  blood,  as  that  is  the  most  remarkable  substance  of  the 
kind  produced  on  the  island.  The  author  of  the  Periplus  of 
the  Erythrean  Sea,  A.D.  64-68,  mentions  KiwdfiapL  as  a  produc- 
tion of  the  island  of  Dioscorida,  the  ancient  Greek  name  of 
Socotra.  Dioscorides  (v.  63)  notices  its  medicinal  uses  under 
the  same  name,  and  states  that  it  is  produced  in  Lil^ya  (Africa). 
Both  he  and  Pliny  (33,38)  distinguish  it  from  the  mineral 
cinnabar;  the  latter  writer  states  that  the  price  of  genuine 
cinnabaris  is  fifty  sesterces  per  pound.  A  myth  was  current 
among  the  Greeks  and  Romans  that  this  substance  was  the 
blood  of  the  dragon  or  python  crushed  beneath  the  weight 
of  the  dying  elephant,  round  which  it  had  wound  itself 
to  suck  the  animal's  blood.  Eufus  Epheaius  and  Galen 
notice  the  use  of  the  drug  for  stopping  hu)morrhuge  from 
wounds. 
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Among  the  Arabs  it  bears  many  names^  such  as  Dam-el- 
akha-wain,  Shayyan,  Aida  vulg.  Eda,  Dam-el-tinnin,  and  Dara- 
el*thuaban  '^dragon's  blood,"  Elandam,Kdtir-ed*dam,  andlater 
El-katir-el-makki  vulg.  Katr^makkeb.  Johanna-bin-Masa- 
wiyeh,  physician  to  the  Caliph  Haroun-el-Rashid,  specially 
recommends  it  for  strengthening  the  stomach  and  liver,  and  as 
an  astringent  ingredient  in  collyriums.  On  account  of  its  use 
as  a  coUyrium,  the  Arabs  sometimes  call  it  Dam-kuhl  or  simply 
Kuhl  "collyrium." 

Among  the  Persians  it  is  known  as  Khdn-i-siy£wash,  and 
they  have  a  myth  that  when  Afrisidb  killed  Siydwash,  this 
plant  sprung  up  upon  the  place  where  his  blood  was  shed.  The 
author  of  the  Burhan,  who  relates  this  story,  also  remarks  that 
the  gum  is  said  to  come  from  Africa.  Haji  Zein  (1368)  notices 
three  qualities  of  dragon's  blood,  viz.,  Chakideh  *  drop/  Turabi 
*  earthy/  and  Khashabi  '  mixed  with  wood/  He  says  it  is  not 
the  g^m  of  the  hakam  (Ctssalpinia  Sappan)  as  supposed  by 
some,  but  of  a  tree  growing  in  Africa.  The  author  of  the 
TuhfaUel'tnuminin  states  that  the  plant  which  produces  it  is 
not  known ;  he  notices  its  use  for  painting  glass.  The  author 
of  the  Makhzan  ( 1770)  merely  repeats  what  older  writers  have 
said. 

Ainslie  {Mat.  Ind,,  i.,  113)  remarks  that  it  is  often  con- 
foimded  with  Kino  by  the  native  doctors  of  Lower  India. 
The  Tamool  doctors  recommend  a  solution  of  it  in  arrack  as 
an  external  application  to  the  head  and  temples  in  cases  of 
syncope. 

Although  the  early  European  travellers  in  the  East 
mention  Socotra  dragon's  blood,  Guibourt  and  Pereira  do 
not  notice  it,  and  nothing  exact  regarding  its  source  was 
known  imtil  Wellstead  (Joum.  Roy.  Oeog.  Soc,  v.  (1835),  198) 
described  the  tree,  but  wrongly  supposed  it  to  be  Ptcrocarpus 
Ihcuco. 

Professor  Bayley  Balfour,  who  visited  Socotra  a  few  years 
ago  to  examine  the  fauna  and  flora  of  the  island,  was  the  first 
III — 64 
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to  give  us  any  exact  information  concerning  the  species  of 
DracaDna  yielding  dragon's  blood  in  Socotra,  and  the  way  in 
which  it  is  collected.  He  says,  the  resin  exudes  most  abun- 
dantly immediately  after  the  rainy  season  ;  the  natives  collect 
it  by  chipping  it  off  with  a  knife  into  a  small  bit  of  skin  placed 
against  the  tree  \  there  are  different  qualities  collected :  X^t, 
the  large  tears,  which  are  the  best  and  most  expensive,  and  are 
called  Edah  armal  ( J ^ t  ^^^  best  Edah)  ;  2nd,  small  portions 
which  become  detached,  forming  powdery  dragon's  blood  or 
JEduh  dukkah  (^Oa^Jt  Edah  dust);  3rrf,  an  inferior  kind, 
obtained  by  melting  the  refuse  into  cakes,  called  Edah  mikdhah 
(/^aLo  ^<^^\  Edah  of  the  ladle). 

Description. — The  best  quality  may  at  once  be  distin- 
guished by  its  occurring  in  tears,  the  surface  of  which  is  covered 
by  a  dull  red  powder.  When  broken,  the  surface  is  glassy, 
translucent,  and  of  a  beautiful  garnet  colour.  Imitation  tears 
are  manufactured  in  India  from  the  powdery  dragon's  blood; 
they  may  easily  be  detected  by  their  wanting  the  glassy 
fracture  of  the  genuine  article.  Cake  dragon's  blood  is  also  met 
with;  it  is  of  a  dull  red  colour^  and  contains  fragments  of  bark- 
wood,  and  other  refuse. 

Chemical  composition. ^See  Calamus  Draco. 

Commerce. — ^Tho  drug  is  imported  into  India  through 
Bombay. 

Zanzibar  Dragon's  blood  is  similar  in  appearance  to 
that  which  comes  from  Socotra,  and  is  not  distinguished 
from  it  in  Indian  trade.  Hildebrandt  has  ascertained  that 
it  is  obtained  from  the  stem/s  of  Draccena  Schizantha 
(Baker). 

The  natives  remove  pieces  of  the  bark  about  two  inches 
square,  and  the  cavity  in  two  to  three  weeks'  time  becomes 
filled  with  the  resin.  In  Zanzibar  it  is  used  in  ophthalmia, 
and  is  said  to  be  called  "  Macziwa  ya  watu  wawili/'  meaning 
the  milk  of  two  men,  or  **  Matcho  ya  watu  wawili,"  the  eyes 
of  two  men. 
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ANANAS   SATIVA,  Linn. 

Fig. — Bot  Mag.,  t  1554;  Rheede,  Sort  Mai.  xi.,  /.  1. 
Pine-apple  (Eng.)^  Ananas  (Fr.)* 

Hab. — ^America.  CultiYated  throughout  the  East.  The 
fruit  and  leaves. 

Vernacular. — Anannfe  (Hind.),  AnSnas,  Anaras  {Beng.), 
Annas^  Aun&s  (Afar.),  Andras  {Qiiz.),  An^ha-pazham  {Tarn.), 
Anasa-pandu  (Tel.),  Kaita-chakka,  Parangi-chakka  {MaL), 
Aninasu-hannu  {Can.). 

History,  Uses,  &C. — The  Pine-apple  was  unknown  in 
India  prior  to  the  discovery  of  America;  it  was  first  made 
known  to  Europe  by  Hernandez  in  1513,  and  was  introduced 
into    India     by     the    Portuguese    from    Brazil    in    1594. 
Its  introduction  is  mentioned  by  Abu   Fazl  in  the    Ayeen-i' 
akbari^  and  also  by  the   author  of  the    Ddra    Shakoh.     The 
vernacular  names  are  mostly  derived  from  the  American  names 
Anasi  and   Nanas,    but  the   Malabar   name  Parungi-chakka 
signifies  *'  European  Jack  fruit."    Rheede  states  that  in  Mala- 
bar the  leaves  boiled  in  rice-water  and  mixed  with  Pulvis 
Baleari  afford  a  drink  which  is  given  to  dropsical  patients  to 
purge  off  water;  the  unripe  fruit  is  given    with  vinegar  to 
cause    abortion   and  to    relieve    flatulent    distension    of    the 
abdomen.     The  author  of  the  Makhzan-el^Adwiya  describes  two 
kinds  of  pine-apple,  viz.,  the  ordinary  kind,  and  a  small  kind  of 
superior  sweetness  and  flavour  called  Kaunla.     He  says  that  the 
fruit  is  cold  and  moist,  suitable  to  those  of  a  bilious  tempera- 
ment, but  not  to  the  phlegmatic ;  to  lessen  its  coldness  it  should 
be  cut  in  thin  slices  and  washed  in  salt  and  water  and  after- 
wards in  pure  water ;  it  may  then  bo  sprinkled  with  sugar  and 
rose-water  and  eaten.    A  little  ginger  is  also  said  to  render  the 
fruit   more    wholesome.    Pine-apple    chutney,  preserve,  and 
sherbet  are  also  mentioned,  but  nothing  is  said   about  the 
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medicinal  use  of  the  leaves  and  unripe  fruit.  From  the  special 
opinions  of  medical  officers  in  India  recorded  in  the  Diet,  Econ, 
Prod,  of  India  (i.,  238),  it  appears  that  a  belief  in  the  aborti- 
facient  properties  of  the  leaves  and  unripe  fruit  is  common 
throughout  India  among  the  natives. 

Chevers  (Med,  Juris,,  p.  715),  on  the  authority  of  BabuKanny 
Lall  Dey,  has  the  following  description  of  its  use  in  Bengal : — 
'*  A  green,  unripe  one,  only  half-grown  is  used.     It  is  decor- 
ticated, and  the  pulpy  mass  of  a  whole  one  is  administered  to 
the  woman  with  a  small  quantity  of  salt.     It  is  efficacious  only 
during  the  earlier  months  of  pregnancy ;  and,  after  the  third 
month,   its  action  is  very  doubtful.     But,  if  administered   to 
suitable  cases,  the  uterus   begins  to  contract  within   twelve 
hours,  when  slight  hasmorrhage  occurs  also.    Its  action  then  in- 
creases, and  within  the  course  of  twenty-four  hours  the  ovum  is 
expelled.     Occasionally  the   woman's  life  is  jeopardized  by 
flooding,  but,  as  a  rule,  there  is  not  much  danger  to  be    ap- 
prehended.' •  Again,  at  page  718,  Chevers  says : "  A  note  which  I 
have  from  BabuKoylas  Chunder  Chattorjee  renders  this  matter 
plain.     He  says  that  acid  fruits  are  regarded  as  abortives.     He 
knew  a  case  in  which  a  woman  aborted  at  an  advanced  stage  of 
pregnancy  by  eating  (  with  that  intention)  about  two  pounds  of 
ripe  pine-apple.     This  fruit  is  rendered  imwholesome  by  the 
presence  of  a  very  strong  fibre  which  acts  as  a  mechanical  irri- 
tant on  the  bowels.     I  had  under  my  own  care  an  English  lady 
who  died  of  dysentery,  after  having  aborted,  at  about  the  fifth 
month  of  pregnancy.     The  cause  of  her  illness  appeared  to  bo 
the  ravenous  eating  of  raw  pine-apple." 

Description. — The  plant  is  biennial,  not  unlike  an  aloe, 
but  the  leaves  are  much  thinner,  and  of  a  hard  fibrous  texture, 
with  numerous  short  sharp  spines  on  the  edges.  The  fruit  is 
produced  on  a  short  stem  which  rises  from  the  centre  of  the  plant, 
and  bears  a  scaly  conical  spike,  surmoimted  by  a  number  of  small 
spiny  leaves  called  the  crown.  This  conical  spike  bears  a  number 
of  small  bluish  flowers  having  three  petals  and  a  3-parted 
calyx ;  after  flowering,  it  gradually  enlarges  and  eventually 
becomes  a    succulent  fruit  of  a  rich  orange-yellow  colour. 
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Chemical  composition, — The  essence  of  pine-apple  is  prepared 
artificially  by  mixing  butyrate  of  ethyl  with  8  or  10  parts  of 
spirit  of  wine.  Pine-apple  juice  contains  a  proteid-digesting 
ferment.  Three  fluid  ounces  digest  10  to  15  grains  of 
coagulated  albumen  ;  it  acts  equally  well  in  acid  and  alkaline 
solutions,  and  best  in  a  neutral  fluid.  The  juice  also  contains 
a  milk-curdling  ferment. 

The  ash  has  the  following  composition :— - 

Potash 49*42  percent. 

Magnesia    8*80        „ 

Lime    ••  12']6        „ 

Phosphoric  acid 4*08        „ 

Sulphuric  acid    .•••« •.••••.••..••••..••  trace. 

SiHca  4-02 

Phosphate  of  iron 2*93 

Chloride  of  sodium , 17*01 

Chloride  of  potassium    -88 

(Quoted  by  Kensington  in  Chemical  Composition  of  Ibods, 
8fc.,  8fc.) 

COMMELINACE^. 

COMMELINA  BENGALENSIS,  Linn. 

Fig. — Clarke f  Comm.  et  Cyrt.^  14,  pi.  iv. ;  Wight  Icy 
t.  2065. 

Hab. — Bengal,  Peninsula,  Sind,  Concan.    The  herb. 

Vernacular. — Kdnchara  (Hind.\  Eachrddfim,  K^nchara 
{Beng.)y  Chura,  Kanna  {Punj.,  Bind),  Kena  (Mar.)^  Kanang- 
karai  {Tam.)^  Venna-devi-kura,  Niru-kassuvu  (Tel.)^  Hittaganf 
(Can.). 

Historyt  Uses,  &C. — This  and  several  other  species  of 
Commelina  are  included  imder  the  Sanskrit  name  of  Eanchata. 
They  are  small  herbaceous  plants  which  appear  everjrwhere 
towards  the  end  of  the  rainy  season  and  are  remarkable  for 
their  brilliant  blue  flowers.    The  stems,  roots,  and  seeds  which 
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contam  much  muciltige  and  starch  are  used  on  account  of 
their  demulcent  properties,  and  are  eaten  in  times  of  scarcity. 
0.  eammunia  is  said  by  Loureiro  to  be  refrigerant  and  laxative, 
and  to  be  useful  in  strangury  and  costiveness. 

Tradescantia  axillaris,  WHld.,  RAeede,  HoH.  Mai  x^ 

t*  13.  A  very  similar  plant,  and  often  called  by  the  same 
vernacular  names,  has  similar  properties,  and  its  seeds  have 
frequently  proved  to  be  a  valuable  resource  in  times  of  famine. 
Ainslie  notices  it  under  the  Tamil  name  of  Nirpulli  (Mai.  Ind., 
ii„  260). 

Lyon  found  the  seeds  to  have  the  following  percentage  com- 
position:— Water  10-26,  fat  0-62,  albuminoids  15-99,  carbo- 
hydrates 54-79,  cellulose  9-36,  ash  8-89.  The  nitrogen  was 
estimated  at  11*28  grains  per  oz.,  and  the  nutritive  carbon  at 
145*80  per  oz.  He  calculates  the  nutritive  value  of  the  seeds 
as  compared  with  the  average  cereal  at  100*00  to  be  85*  76* 

XYRIDE^. 

XYRIS  INDICA,  Linn. 

Fig. — BAeede,  Sort.  Mai.  tr.,  t.  71. 

Hab. Salt  marshes  in  Bengal,  S.  Concan,  and  OoromandeL 

The  herb. 

Vernacular. — Dddmdri  {HimL),  China-ghauza,  Dabi-duba 
(Beng.),  Kochilitti-pullu  {Tarn.),  Kochilachi-pulla  {Mai.). 

History,  Uses,  &C.—  Xyri8  (  fwptff)  is   a  name   given 

by  Dioscorides  (iv.,  24)  to  a  species  of  Iris,  which  has  been 
identified  with  fatidisavna,  Linn.  Pliny  (21 ,  83)  speaks  of  the 
same  plant  as  the  wild  Iris  called  by  some  Xyris ;  it  appears  to 
have  been  applied  locally  to  disperse  scrofulous  swellings  and  to 
promote  the  healing  of  sores,  and  given  internally  as  a  diuretic 
and  alterative.  Linneus  transferred  the  name  to  a  genus  of 
flag-like  plants  growing  in  the  East  and  West  Indies. 
X.  indica  does  not  appear  to  be  mentioned  in  any  of  the  siandard 
native  medical  works,  but  Bheede  notices  its  use  in  Malabar  in 
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the  following  terms: —  "Foliorum  succus  cum  aceto  mixtus 
impetigini  resistit ;  folia  cum  radice  oleo  incocta  contra  lepram 
sumantur;  cum  mwigo  (Phaaeolus  MungOj  Linn.)  decocta  et 
epota  somnum  consiliant."  Agardh^  the  Swedish  botanist, 
notices  its  use  as  a  remedy  for  itch  and  leprosy.  Ainslie  gives 
the  plant  a  place  in  his  Materia  Indica  (ii.,  125),  but  merely 
repeats  what  Bheede  has  already  said.  Roxburgh  gives  a  full 
description  of  it,  and  remarks  on  the  authority  of  the  Hon'ble 
J.  Hyde  that  *'  the  natives  of  Bengal  esteem  it  a  plant  of  great 
value,  because  they  think  it  an  easy,  speedy,  and  certain  cure 
for  the  troublesome  eruption  called  ringworms." 

Description. — Hoot  fibrous,  annual ;  leaves  radical^ 
bifariousy  straight,  sword-shaped,  on  one  edge  slit  into  a  sheath 
for  the  scape,  pointed,  smooth,  6 — 12  inches  long ;  scape 
naked,  round,  striated,  erect,  length  of  the  leaves,  each  sup- 
porting a  roimi,  flower-bearing  head  ;  flowers,  bright  yellow  ; 
bracts  1 -flowered,  orbicular,  concave,  hard,  smooth  ;  calyx 
3-leaved,  hid  within  the  scale,  membraneous;  petals  three, 
each  supported  on  an  unguis  just  long  enough  to  raise  their 
expanding,  oval,  crenate  borders  above  the  scales ;  filaments 
three ;  anthers  twin ;  germ  superior,  3-sided ;  style  3-cleft ; 
stigma  torn;  capsule  S-valved,  I -celled;  seeds  numerous. 
{Roxburg/i.) 

Chemical  composition.'^The  plant  contains  a  red  colouring 
matter  soluble  in  alcohol  and  intensified  by  alkalies  and  having 
some  reactions  peculiar  to  chrysophanic  acid, 

PALMiE. 

COCOS  NUCIFERA,  Linn. 

Fig,— Roxb.  Cor.  PL  i.,  t.  73;  Rheede,  Eort.  Mai.  %., 
it  1  to  4.    Cocoanut  (Eng.)y  Cocotier  (Fr.). 

Hab. — Indian  Archipelago  and  coasts  of  India.  The 
fipwers,  fruit,  shell,  oil,  Juice,  tomentum,  root,  and  ash. 

Vernacular. — ^Narryal  (Hind.,  Bang.),  N any il  (Chiz.),  Naral^ 
Ndrali  m&d  (Mar.),  Tenha,  Tenna-maram  (Tarn.),  N£ri-kadam, 


512  PALUm. 

Tenkaya-chettu  (Tel.),    Tengina-gida,    Tengino-kayi    {Can.\ 
Tenga,  Ten-maram  (MaL), 

History,  Uses.  &C. — ^The  cocoanut,  formerly   writteu 

coconut,  derives  its  European  names  from  the  Portuguese  coco, 

'*  a  mask/'  Garcia  abHorta  says :  "  We  have  given  it  the  name 

of  coquH  on  account  of  its  having  three  holes  which  cause  it  to 

resemble  the  face  of  a  cat  or  similar  animal/'    The  resemblance, 

however,  of  this  nut  to  a  head  and  face  had  not  escaped  the 

notice  of  the  Hindus ;  long  before  the  Portuguese  had  set  foot 

in  India,  n&ral  was  used  as  a  cant  term  in  the  sense  of  head, 

pate,    sconce,  &c.,  and    was  sometimes  used  to  represent  the 

head  of  a  dummy  figure  by  the  relatives  of  a  deceased  person 

whose  body  could  not  be  found,   and  who  nevertheless  were 

desirous  of  rendering  to  it  the  usual  funeral  rites.     Various 

superstitious  uses  to   which    the  cocoanut    is   put  in   India 

attracted  the  notice  of  the  early  missionaries.    Yincenzo  Maria 

da  Santa  Caterina  {Vlaggio  alle  Indie  Orient,  iii.,  29)  states  that 

when  an  Indian  falls  sick,  they  spin  a  cocoanut ;  if  it  stops 

with  its  face  towards  the  West,  the  sick  person  will  die,  but  if 

it  faces  the  East,  he  will  recover ;  he  also  notices  the  offering  of 

a  cocoanut  at  the  commencement  of  any  building.     To  this  wo 

may  add  that  on  the  Western  Coast  cocoanuts  are  offered  to 

the  Sea  on  the  day  of  the  full  moon  of  Shravan,  when  the 

monsoon  is  supposed  to  terminate.     It  is  related  that  in  former 

days  the  European  Governor  of  Bombay  used  to  go  in  state 

and  throw  a  golden  cocoanut  into  tho  sea  on  this  day.    In 

Hindustan  there  is  also  a  practice  among  the  Indian  Maho« 

metans  of  breaking  a  cocoanut  to  ascertain  whether  a  pregnant 

woman  will  be  delivered  of  a  male  or  female  child ;  if  it  is 

empty  she  will  be  delivered  of  a  son,  if  not,  of  a  daughter : 

this  is  called  "  nariyal  torna.''    Breaking  a  cocoanut  against 

the  wall  of  a  person's  house  is  in  Western  India  an  indication 

of  enmity  to  the  inmates  of  the  house,  and  is  connected  with 

the  practice  of  smelling  the  heads  of  children  before  allowing 

them  to  leave  the  house.    The  utarna  or  casting  away  of 

disease  or  misfortune  may  be  performed  by  carrying  a  cocoanut 

to  a  distance  from  the  house  and  breaking  it.  , 
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Among  the  Hindus  the  most  important  function  of  this  nut  is 
at  marriages,  when  it  is  the  custom  to  place  the  tali  of  the  bride^ 
which  the  parents  must  see  and  touch  in  token  of  their  appro- 
bation of  the  marriage,  in  the  half  of  a  broken  cocoanut.  Here 
the  tali  and  nut  represent  le  jeu  des  ifoux.  De  Qubernatis 
relates  that  the  continuance  of  this  practice  among  their  con- 
verts greatly  exercised  the  patience  of  the  Jesuit  missionaries, 
and  that  the  matter  was  finally  settled  in  1704  by  a  decree 
of  the  Cardinal  de  Toumon  to  the  following  effect : —  *'  Fructus 
etiam  vulgo  dictus  Coco^  ex  cujus  fractione  prosperitatis  vel 
infortunii  auspicia  gentiles  temere  ducunt,  vel  omnino  a  Chris- 
tianorum  nuptiis  regiciatur,  vel  saltem,  si  ilium  comedere  velint 
non  publico  sed  secrete  et  extra  solemnitatem  apariatur  ab  iis 
qui,  evangelica  luce  edocti,  ab  hujusmodi  auspiciorum  delira- 
mento  sunt  alieni/'  In  the  coast  districts,  cocoanuts  and  sugar- 
cakes  [ndraly  batdsa)  are  lavishly  distributed  to  the  guests  on 
important  festive  occasions,  such  as  marriage,  the  p/iool  cere- 
mony on  the  event  of  the  first  menstruation  and  first  pregnancy, 
and  the  thread  ceremony ;  in  other  parts  of  India  their  place 
is  supplied  by  betel-nuts.  In  Europe  nuts  appear  to  have  been 
always  regarded  as  auspicious  and  symbolical  of  fertility  ;  the 
Romans  scattered  nuts  at  weddings ;  Virgil  says,  **  Sparge, 
marite,  nuces,^'  and  De  Gubernatis  states  that  this  custom  still 
exists  in  several  parts  of  Southern  Europe ;  in  Piedmont  there 
is  a  proverb  :  Pan  e  nus  vita  da  spm. 

The  economic  uses  to  which  the  cocoanut  tree  and  its  products 
are  put  in  the  East,  are  so  numerous,  and  have  so  often 
been  described,  that  we  will  not  attempt  to  recapitulate  them, 
but  refer  the  reader  to  the  Dictionary  of  the  Economic  Products 
of  India  (ii.,  415).  At  the  Colonial  and  Indian  Exhibition, 
Mr.  M.  C.  Pereira,  Head  Assistant  to  the  Government  Medical 
Storekeeper,  Bombay,  exhibited  a  collection  of  eighty-three 
articles  prepared  from  the  tree,  and  we  are  informed  that  he 
has  since  added  considerably  to  his  collection. 

Sanskrit  medical  writers  describe  the  tree  under  the  name 
of  Ndrikela  or  Narikera,  and  give  it  many  synonyms,  such  as 
Tunga  ** lofty,''  Tiina-raja  *'king  of  grasses,'*  Skandha-taru 
III— 65 
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'•stem  tree,"  Dur-aroha  "difficult  of  ascent,"  Kdrclia-sekh- 
ara  "crowned  with  a  bunch  of  fruit/*  Dridha-phala  *•  having 
hard  fruit,"  Rasa-phala  "having  juicy  fruit/^  Dridha-nira 
"having  strong  juice/'  &c.  The  tree  also  bears  the  name  of 
Langala  **  membnim  virile." 

Dutt  (Mat.  Med.  of  the  Hindus,  p.  247)  gives  the  following 
summary  of  the  medicinal  uses  of  the  cocoa  palm  mentioned  in 
Sanskrit  medical  works:— ''The  water  of  the  unripe  fruit  is 
described  as  a  fine-flavoured,  cooling,  refrigerant  drink,  useful 
in  thirst,  fever,  and  urinary  disorders.     The  tender  pulp  of  the 
fruit  is  said  to  be  nourishing,  cooling,  and  diuretic.     The  pulp 
of  the  ripe  fruit  is  hard  and  indigestible,  but  is  used  medicinally 
in  the  preparation  called  Narikela-khanda.     The  terminal  bad 
of  the  tree  is  esteemed  as  a  nourishing,  strengthening,  and 
agreeable  vegetable.     The  root  of  the  tree  is  used  as  a  diuretic, 
and  also  in  uterine  diseases.     The  oil  is  said  to  promote  the 
growth  of  the   hair    and  to  prevent  it  from  turning  grey, 
and  is  much  used  by  native. women  ;  in  Bengal  it  is  scented 
and  sold  under  the  name  of  Mdt/idghaaa.     The  ashes  of  the 
leaves  are  used  in  medicine,  and  contain  much  potash.     The 
fresh  juice  of  the  tree  is  considered  refrigerant  and  diuretic ; 
when   fermented  it  constitutes  one   of  the  spirituous  liquors 
described  by  the  ancient  writers.     The   cleared  shell  of  the 
nut  is  burnt  in  the  fire,  and  when  thoroughly  ignited  covered 
up  in  a  stone  cup,   the   fluid  thus  obtained  is  rubefacient, 
and  is  an  effectual  domestic    remedy    for  ringworm.      The 
ndrikela-khanda  already  mentioned  is  made  in  the  following 
manner : — Take  of  the  pounded  pulp  of  cocoanut  half  a  s^r,  fry 
it  in  eight  tolas  of  clarified  butter,  and  afterwards  boil  in  four 
s^rs  of  cocoanut  water  till  reduced  to  a  syrupy  consistence.     Now 
add  coriander,  long-pepper,  bamboo  manna,  cimiin  and  nigella 
seeds,  cardamoms,  cinnamon  bark  and  leaves,  cyperus  root  and 
the  flowers  of  Mesiia  ferrea,  one  tola  each  in  fine  powder,  and 
prepare  a  confection.     The  dose  is  two  to  four  tolas,  in  dyspep- 
sia and  consumption. 

The    cocoa    palm    is  supposed  by  some  to    have  been  the 
iLovpid(l>6oo¥  ( d€pbpov )  of  Theophrastus  (H.  P.  iv.,  2,  7),  and  the 
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Cuci  of  Pliny  (13,19),  but  their  description  appears  to  agree 
better  with  the  Hyphmne  coriacea  or  Doom  palm  of  Egypt, 
The  Arabs  call  the  cocoanut  Ndrjil,  and  the  Persians  Nargil, 
Bkdinj,  and  B^aj  ;  their  physicians  describe  it  as  hot  and  dry, 
nutritive  and  aphrodisiacal,  beneficial  to  those  suffering  from 
piles  ;  the  kernel^when  (it  has  been  kept  for  some  time  is  con- 
sidered to  be  anthelmintic.  They  remark  that  it  is  not  easily 
digested,  especially  when  old. 

European  physicians,  who  have  practised  in  India,  recommend 
the  water  contained  in  the  imripe  fruit  as  a  cooling,  refrigerant 
drink,  useful  in  fever  and  urinary  disorders.  The  milky  fluid 
obtained  by  pulping  the  imripe  kernel  and  expressing  it  has 
been  recommended  as  a  nutritive  diet  in  debility  and  cachexia; 
in  large  doses  it  is  aperient,  and  Mr.  Wood  has  suggested  its 
use  as  a  substitute  for  castor  oil.  {PharmacopGdia  of  India, ) 
The  anthelmintic  properties  of  the  cocoanut  noticed  by  Maho^ 
metan  writers  have  been  confirmed  by  European  observers ;  the 
dose  is  the  rasped  kernel  of  a  single  nut,  followed  by  a  dose  of 
castor  oil.  Cocoanut  oil  has  been  recommended  as  a  substitute 
for  cod  liver  oil,  but  its  prolonged  use  is  said  to  induce  dis^ 
turbance  of  the  digestive  organs  and  diarrhcea  ;'^his  objection 
may  be  removed  by  using  the  olein  separated  from  the  solid 
fats,  as  is  done  by  the  natives  in  the  preparation  of  what 
they  call  mufhel  or  hand  oil.  To  prepare  this  the  kernel 
of  the  fresh  nuts  is  pulped  and  strained  and  the  oil 
separated  from  the  milky  fluid  by  heating  it;  a  preparation 
of  the  same  kind  is  now  known  in  Europe  as  coco^oleirit 
Cocoanut  oil  is  not  suitable  as  a  vehicle  for  liniments,  but 
the  soap  prepared  from  it,  and  known  as  marine  soap,  may 
be  used  in  plaster-making  and  in  the  preparation  of  soap 
liniment ;  it  is  freely  soluble  in  spirit.  A  purified  cocoanut 
oil  has  of  late  years  been  introduced  in  Germany  as  a 
substitute  for  lard  ;^  it  has  been  recommended  to  pharmacists 
as  less  liable  to  rancidity  than  lard.  The  saccharine  juice 
obtained  by  cutting  the  spathe  of  the  cocoa  palm,  when 
fermented  and  distilled,  yields  a  clean  spirit  suitable  for 
pharmaceutical  purposes. 
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Description, — The  cocoa  palm,  which  has  now  been 
introduced  into  all  tropical  countries,  grows  to  a  height  of  70 
or  80  feet,  and  has  at  the  apex  a  tuft  of  leaves  which  are 
twelve  feet  or  more  in  length  and  have  numerous  narrow  rigid 
leaflets.  The  spathe,  from  which  toddy  is  obtained,  when  un- 
disturbed produces  numerous  yellowish- white  flowers  succeeded 
by  the  fruit,  only  a  small  proportion  of  which  come  to  maturity 
in  about  twelve  months  from  the  time  of  flowering.  The  imma- 
ture fruit  contains  a  clear  sweet  fluid»  which  gradually  dries  up 
as  the  nut  ripens.  The  kernel  which  lines  the  interior  of  the  shell, 
after  the  nuts  have  been  kept  for  some  time,  dries  up  and  sepa- 
rates from  it,  and  is  then  called  khopra ;  from  it  is  obtained  by  hot 
pressure  or  by  boiling  in  water  the  cocoanut  ^1  of  commerce, 
which  has  a  mild,  bland  taste,  a  pale  yellow  colour,  and  peculiar 
odour.  In  hot  climates  it  remains  fluid,  but  when  exposed  to 
cold,  it  becomes  of  a  butyraceous  consistence  and  white  colour. 
Its  melting  point  varies  between  22°  and  30°C ;  the  cold 
pressed  gil  melts  at  20*^C.  or  less ;  the  fused,  thin,  transparent 
yellowish  oil  congeals  between  1 8*^  and  12°C.  After  having 
been  heated  it  remains  liquid  for  several  days.  The  oil  is 
readily  saponified  at  a  low  temperature,  the  soap  being  white, 
hard,  and  capable  of  uniting  with  much  water. 

Chemical  coinposition. — Fresh  cocoanut  kernel  contains  water 
4664,  nitrogenous  subbfances  5*49,  fat  35*93,  non-nitrogenous 
extract  8*06,  lignin  2-91,  ash  0-97  per  cent.,  and  when  dried 
yields  nitrogen  1"65  and  nitrogen  free  extract  67*33  per  cent. 
[Konig  in  Earnmerbacher  Lamhc.  VersucJissk.  Bd.  13,  s.  243.) 
Palm  sugar  examined  by  P.  Horsin  Deon  (1879)  yielded  water 
1*86,  cane  sugar  87*97,  inverted  sugar  9'65,  other  substances 
0*50  per  cent.,  and  when  dried  89*64  per  cent,  of  cane  sugar. 
The  other  organic  substanoos  consisted  of  1*71  per  cent,  reduci- 
ble sugar,  4*88  gum,  and  3-06  raannite  and  fat.  {Konig, 
Nahriuigg-mitteV,) 

The  milk  of  ripe  and  unripe  cocoanuts  has  been  analysed  by 
L.  L.  van  Slyke.  The  weight  of  milk  from  unripe  nuts  varied 
from  230*5  to  383*7  grams,  and  in  a  ripe  nut  only  109*6  grams. 
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The  composition  of  the  unripe  milk  is  an  average  of  six 
analyses : — 

Milk  of  unripe  nuts.        Milk  of  ripe  nuts. 

Water  at  60°   95-00  91-23 

Ash  -617  106 

Glucose ••...  3*973  trace. 

Cane  sugar    trace.  4*42 

Proteids   -133  '291 

Fat   -119  -145 

{Journ.  Gkem,  8oc.,  June,  1891 .) 

According  to  Hammerbacher,  the  fresh  milk  has  the  follow- 
ing composition : — 

Water 91*50  per  cent. 

Albuminoids  *46      ^^ 

Fat 07       „ 

Nitrogen  free  extractive    6*78       „ 

Ash 119      „ 

The  milk  had  a  sp.  gr.  of  1  '0442.  No  fatty  acids  were  present, 
except,  perhaps,  propionic. 

For  the  composition  of  cocoanut  pearls,  the  reader  is  referred 
to  Nature  for  1888. 

Cocoanut  oil  has  a  peculiar  and  highly  complex  chemical 
composition.  It  is  largely  composed  of  the  glyceride  of  lauric 
acid,  C**H"*0",  and  contains  even  lower  homologues  (e.g.  capric, 
caprylic,  caproic)  capable  of  distillation  in  a  current  of  open 
steam,  and  to  some  extent  soluble  in  water ;  but  the  glycerides 
of  myristic,  palmitic,  and  stearic  acids  are  also  present  in 
notable  proportion.  On  the  other  hand,  the  low  iodine  absorp- 
tion shows  that  comparatively  little  olein  or  its  homologues  can 
be  present.     (Allen.) 

Commerce, — In  1880-81  the  foreign  exports  of  cocoanut  oil 
amounted  to  1,888,122  gallons,  valued  at  Rs.  20,90,797,  Madras 
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alone  having  shipped  to  foreign  countries  1,690,520  gallons^ 
and  sent  in  addition  to  other  Indian  ports.l, 493,7^6  gallons^ 
In  1886-87  the  exports  were  1,099,864  gallons,  valued  at 
Rs.  13^24,589,  and  the  imports  556^562  gallons,  valued  at 
Rs.  7,54,515.  The  bulk  of  the  exports  (t;tz.,689,087  gallons)  went 
to  the  United  Kingdom.  The  imports  were  mainly  from  Geylon 
(438,144  gallons),  Bengal  taking  by  far  the  largest  proportion 
(viz,,  350,437  gallons).  If  to  these  facts  an  abstract  of  the 
coasting  traffic  be  added,  some  idea  of  the  present  position  of 
the  cocoanut  oil  trade  may  be  had.  The  imports  coastwise 
were  in  1888,  167,486  gallons,  valued  at  Rs.  2,05,60,067  ;  the 
exports  were  1,942,829  gallons,  valued  at  Rs.  20,74, 455.  Of 
the  imports,  Bombay  received  794,577,  Burma  338,056,  Bengal 
131,463  gallons,  and  these  quantities  were  almost  entirely 
obtained  from  Madras.  Cochin  sent  to  Bombay  15,789  gal- 
lons, and  to  Madras  13,188  gallons.  The  other  items  to  make 
up  the  total  coastwise  imports  were  unimportant.  Local  pro- 
duction added  to  these  imports  would  constitute  the  supply  from 
which  the  exports  could  be  made,  and  in  the  case  of  Madras  it  is 
noteworthy  that  that  Presidency  imported  practically  no 
cocoanut  oil,  so  that  her  exports  to  foreign  countries  and  to 
other  Indian  ports  were  drawn  exclusively  from  local  supplies. 
With  the  exception  of  the  small  amounts  obtained  from 
Cochin,  Bombay,  &c.,  and  some  6,000  gallons  from  Ceylon  and 
other  foreign  countries,  Madras  imported  no  cocoanut  oil.  But 
she  exported  1,764,701  gallons,  of  which  1,008,621  went  to 
Bombay,  273,347  to  Burma,  191,413  to  Travancore,  and 
155,202  gallons  to  Bengal.  But  Bengal  exported  coastwise 
8,648  and  Bombay  3,454  gallons.  The  Bengal  exports  went  to 
Burma,  and  the  Bombay  to  Sind,  Madras,  Goa,  Kattywar,  &c. 
Adding  the  foreign  exports  to  the  coastwise  exports  and  deduct- 
ing total  of  the  imports,  we  learn  that  Madras  exported  in 
1888,  3,425,221  gallons — an  amount  which  may  be  viewed  as 
the  surplus  over  local  consumption.  Turning  to  Bengal  and 
Bombay,  a  very  different  state,  of  affairs  is  found  to  prevail — the 
imports  exceed  the  exports,  in  Bengal  by  313,009  gaUoAs,  and 
in  Bombay  by   1,125,572   gallons.     An    enormous    trade  in 
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cocoanut  oil  is  done  in  Cochin,  as  will  be  seen  from  the  exports 
for  six  years  ; — 

Europe.    India,  Burma,  &c.      Total  Tons. 

1884-85  6,613  6,066  12,679 

1885-86 3,494  7,237  10,731 

1886-87  ! 4,967  5,382  10,349 

1887-88  6,300  6,048  12,348 

1888-89  6,193  7,775  13,968 

1889-90  4,048  8,264  12,312 

A  very  imperfect  idea  of  the  supply  and  demand  for  this 
oil  would,  however,  be  conveyed,  were  we  to  omit  to  examine 
the  trade  in  dried  kernel,  the  substance  from  which  the  oil 
is  expressed.  This  is  largely  exported  to  foreign  countries 
and  sent  from  one  province  of  India  to  another.  In  1886-87 
the  imports  were  125,222  cwts.,  valued  at  Rs.  11,76,799, 
and  the  exports  9,337  cwts.,  valued  at  Rs.  79,836.  The 
imports  come  chiefly  from  Ceylon  and  the  Straits  Settle- 
ments, and  are  almost  exclusively  delivered  in  Bengal  and 
Bombay.  The  exports  go  mainly  from  Madras,  the  greater 
part  to  Portugal,  Persia,  Russia,  and  Arabia,  each  receiving 
from  300  to  500  cwts.  Of  the  imports  by  far  the  larger  por- 
tion was  received  in  Bombay. 

Borassus  flabelliformis,  Linn.  Rheede,  Sort.  Mai.  I., 
tt.  9,  10,  is  the  Palmyra  palm  of  the  English,  and  the  Roudier 
a  dventails  of  the  French.  In  Sanskrit  it  is  called  T&la,  and 
in  the  vernaculars  Tdl,  Tid,  Tir,  and  Panai-maram.  The 
properties  of  the  various  parts  of  this  noble  palm  are  described 
in  detail  in  Sanskrit  medical  works.  The  root  is  considered  to 
be  cooling  and  restorative  ;  the  saccharine  juice  obtained  from 
the  spathe  cooling  and  diaretic  when  fresh,  but  intoxicating 
when  fermented ;  the  pulp  of  the  ripe  fruit  heavy  and  indiges- 
tible; the  gelatinous  contents  of  the  unripe  seeds  refreshing 
and  cooling ;  the  embryo  of  the  germinating  seed,  and  the 
terminal  bud  of  the  tree,  are  used  as  vegetables,  and  are  con- 
sidered to  be  cooling,  nutritive,  and  diuretic ;  the  ash  of  the 
spathe  is  given  as  a  remedy  for  enlarged  spleen. 
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The  spirit  distilled  from  the  juice  of  this  palm  is  similar  to 
that  obtained  from  the  cocoa  palm. 

The  fine,  brown,  silky  substance  on  the  young  petioles  of  the 
leaves  of  this  and  other  palms  is  used  as  a  styptic. 

B,  flabeiliformis  yields  an  insoluble  gurn^  like  tragacanth^ 
but  of  a  darker  colour. 

For  an  account  of  the  economic  uses  of  this  palm,  the  reader 
is  referred  to  the  Diet.  Econ.  Prod.  India,  i.,  p.  495. 

Phoenix  sylvestris,  Boxb.,  Bheede,Hort.  Mai.  m.,  U.  22 
to  25,  Eharjura  (Sans.),  Kajdr  (Hind.,  Beng.),  Sendi  {Mar.)f 
Ishan-chedi  (Tam.)^  also  yields  a  juice,  from  which  spirit  is 
obtained.  The  fruit  called  JSJiurik  pounded  and  mixed  with 
almonds.  Quince  seeds,  Pistachio  nuts,  spices  and  sugar  forms 
a  Paushtik,  or  restorative  remedy  much  in  vogue.  A  paste 
formed  of  the  seeds  and  the  root  of  Achyranthes  aspera  is  eaten 
with  betel  leaves  as  a  remedy  for  ague. 

The  juice  of  this  palm  is  obtained  by  tapping  the  trunk. 

LODOICEA  SEYCHELLARUM,  Labill 

Yig.—Bot  Mag.,  2734-5-6-7-8.  Sea  Cocoanut  {Eiig.), 
Coco-de-mer  {Er-)> 

H  ab  • — Seychelles. 

Verna,cular. — Darya-ka-nSriyal  ( Shid.)^  Kadat-rengay 
(Tarn.),  Samudrapu-tenkaya  (2T?Z.),Katal-tenna  (ifaZ.),  Darya- 
nu-n4riyal  (Quz.),  Jahari-ndral  {Mar.). 

History,  Uses,  &C. — Prior   to    the    discovery  of   the 

Seychelles  Islands  in  1743,  the  large  and  pecuUar-shaped  nut 
of  this  palm,  found  floating  in  the  Indian  Ocean,  was  an  object 
of  curiosity  which  gave  rise  to  many  fabulous  tales  ;  it  was 
called  Sea  Cocoanut  and  Coco-de-mer  by  Europeans,  Narjfl- 
bahrf  by  the  Arabs,  Narjil-i-daryai  by  the  Persians,  and 
important  medicinal  virtues  were  attributed  to  it.  It  is  now 
no  longer  valued  by  Europeans,  but  is  still  in  great  repute 
among  the  Arabs  and  Indians  as  a  tonic,  preservative,  and 
alexipharmic. 


PALM^.  521 


8ay«.      Thi8  magnificent  palm,  which  is  found  onlv  ;„    , 
small  xdands.  Praslin  and  Curieuse,  belongingTo  tht  L^,    ^ 
group    requires  a  great  length  of  time  to  fmv   attlf.    >" 
The  shortest  period  befoi^  it  puts  forth  its  flo^r  Li      I?' 

n^-the  Ces t  tZ  "'  . '.'  u''  ^""  ^*  ^«  -  i*«  g-test 
J,  tae  leaves  at  this  period  being  much  lonoor  fi^f    ^i 

are  subsequently.     The  st^m  grows  quite  unnW  v.    ^^ 

f-  iron  pillar,  and  in  the  male  l^^  fr^f  ^/*^,?^' "^ 
hundred  feet  in  height,  the  femal^Tin'Hrf '  ^"V 
age  of  thirty,  it  first  puts  forth  its  blossomTtht  "^^  /  '^" 
enormous  catkins  about  three  feet  iXli     ^^    '""'"'' 

«talk.  from  whxch  hang  four  or  five.  T-o^^tiuies  as  many  as 

eleven  nuts,  averaging  a>v^„f  ^^  ^^^-  weight  each.    From  the 

une    of    floweri./:,%^^tturation  of  the  fruit,  a  period 

,n  al^.^°^'"'«  eUpscs,  the  fall  size, however,  being  attained 
m  about  four  y^  P  '  y^y,  time  it  is  soft  and  fuU  of  a 
semi-transparent  .^W-Uke  substance.  The  apparently  pecu" 
Imr  formation  of  vit'C^  portion  of  this  tree  attracted  much 
attention  a  h^^  ^^^  T*  ^Tunon  comparison  with  other 
palms  it  seems  of  Years  since,  bu  J^^^^^       development 

of  a  common  ^t^^^  '""""'^fZo^Zsiom  is  rounded  and    • 
fits   into  a  Y  ^y«tem.    The  base  oi  ^^^^  ^.^^ 

hundreds  of  M^^^'^™!  "^Z"''  ^T^tke  ri  e  of  a  thimble,  with 

hollow  tuvV'"'^^^  ""^  ^;       tlhf  outefde.    through  which 
the  roots  .  h  corresponding    on  t^e  J^i  ^^^^^^^^ 

becomin  J^^^-*™*^  t  f  tTthdr  f  rt^aHlasticity  affording 
an  aim  ^  attached  ^^^^^^  ^^iXry  'play'  t«  the  parent 
stem  J?*  imperceptible  but  ^^^J"^  J  ^^^^^^  les.  This 
T»lien  struffelinfl:  against  the  lorcc  oi 


?heu  struggling  against 
111.— 66 
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bowl  is  of  the  same  substance  as  the  shell  of  the  nut,  only  much 
thicker ;  it  rots  very  slowly,  for  it  has  been  found  quite  perfect 
and  entire  in  every  respect  sixty  years  after  the  tree  has  been 
cut  down."  The  fruits  are  covered  externally  with  a  thick 
fibroufi  husk,  and  contain  usually  one,  but  sometimes  two  or 
even  three  immense  nuts  with  hard  thick  black  shells,  each 
being  divided  half-way  down  into  two  lobes.  The  kernel  is 
from  three-quarters  to  one  inch  thick,  and  very  hard  and  white, 
having  much  the  consistence  of  vegetable  ivory:  it  has  no  odour 
or  taste  ;  when  soaked  in  water  it  softens  a  little,  and  can  be 
split  into  thin  fibrous  bundles. 

Microscopic  structure. — The  kernel  is  composed  of  spindle- 
shaped  cells  having  a  central  cavity,  from  which  club-shaped 
canals  extend  to  the  cell- wall,  where  they  are  opposed  to  simi- 
lar canals  belonging  to  a  neighbouring  cell. 

Commerce. — The  nuts  are  an  article   of  export  from  the 
Seychelles ;  hundreds  of  them  may  be  seen  at  Port  Victoria, 
Mah,^jiwhither  they  are  brought  from  the  island  of  PrasUn. 
Value  inBStejljg^Re.  1^  per  lb.  for  the  dry  kernel. 

Entire  nuts  fetcn^i4^i^  E«.  1  to  Rs.  2  each,  according  to 
their  size. 

ARECA  CAra^HU,  Linn, 

Fig.— -Ro^J.  Cor.  PL  *.,  t.  75 ;  BmHi^-  ^f^d-  Trim.,  t.  276. 
Areca  palm  {Eng.)^  Arec  cultiv^  (Fr.).        \ 

Hab.— Cochin-China,  Malay  Peninsula  iufe»d  Islands.  Cul- 
tivated throughout  tropical  India.     The  seed.  \» 

Vernacular. ^^np&vi  [Hind.,  Beng.,  Guz.,  M(P^^')>  ^amugu, 
Pdkku  (Tam.),  Pdka-vakka,  Vakka(T«i.),  AdikeC^^^^'^*^-)'  ^^aka 
{Mai,).  \i' 

History,  Uses,  &C.— The  betel -nut,  in  Sanskfe^^^^^^^ 
Puga,  and  Kramuka,  is  a  masticatory  of  great  antiqJkt  ^^^  ^^  *^^ 
East.  In  the  Panchadandachattrajyrahandhp,,  DevadamS^^'  *'  ^^^ 
who  compels  the  gods,''  goes  to  the  court  of  king  VikraiX  ^^^^^J'^ 
to  play  with   him,  dressed  in  a  sky-blue  robe,  having  \^ '^^'' 
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hand  and  in  her  mouth  a  betel-nut.  wrapped  in  a  leaf  of  the 
"kalpay  one  of  the  trees  of  Indra's  paradise,  a  fabulous  tree, 
granting  all  desires.  The  betel-nut  is  symbolical  of  festivity, 
and  is  a  phallic  emblem.  Vincenzo  Maria  da  Santa  Caterina 
in  his  Viaggio  alle  Indie  Orientale  says : — *•  The  Hindus  adorn 
their  idols  with  the  nuts ;  if  a  woman  wears  them  in  her  hair  or 
on  her  neck  it  is  a  sign  that  she  is  pubKc.**  The  nuts  are  dis- 
tributed along  with  sugar  cakes  at  marriages  (see  cocoa-nut)  ; 
when  wrapped  in  the  leaves  of  the  Piper  Betk  or  pan,  along 
with  lime  and  apices,  they  form  the  Hra  or  vira^  which  is  so 
much  used  by  the  natives  of  all  parts  of  India,  nnd  is  commonly 
presented  by  one  to  another  in  token  of  civility  or  affection. 
They  are  also  given  in  confirmation  of  a  pledge,  promise,  or 
betrothal,  and  among  the  Hajpoots  are  sometimes  exchanged  as  a 
challenge:  thus  the  expression  bira  uthana  signifies  "to  take  up 
the  gauntlet,"  or  take  upon  oneself  any  enterprise ;  hira  dilna, 
"to  propose  a  premiimi,''  for  the  performance  of  a  task:  the 
phrase  originated  in  a  custom  that  prevailed  of  throwing  a  bira 
into  the  midst  of  an  assembly,  in  token  of  an  invitation  to  un- 
dertake some  difficult  affair ;  for  instance,  in  the  first  story  of 
the  "  Vetalapanchavinshati,^*  the  king,  when  he  sends  the 
courtesan  to  seduce  the  penitent  who  was  suspended  from  a  tree 
nourishing  himself  with  smoke,  gives  her  a  bira.  Bira  dena 
signifies  "to  dismiss  **  either  in  a  courteous  sense  or  otherwise. 
A  hira  is  sometimes  the  cover  of  a  bribe,  and  a  bira  of  seven 
leaves  (sat  p&n  ka  bira)  is  sent  by  the  father  of  the  bride  to  the 
bridegroom  as  a  sign  of  betrothal.  At  marriages  the  bride  or 
bridegroom  places  a  viri  or  cigarette-shaped  vira  between  the 
teeth,  for  the  other  party  to  partake  of  by  biting  off  the  pro- 
jecting half ;  one  of  the  tricks  played  on  such  occasions  is  to 
conceal  a  small  piece  of  stick  in  this  viri,  so  that  the  biting  it 
in  two  is  not  an  easy  matter.  The  nut  is  also  a  constant  offer- 
ing to  the  gods  at  Hindoo  temples^  and  on  grand  occasions  the 
hira  is  covered  with  gold  or  silver  leaf. 

The  betel-nut  is  mentioned  in  Chinese  works  written  before 
the  Christian  era  under  the  name  of  Pin-lang,  by  some  sup- 
posed to  be  a  corruption  of  the   Malay  name    Pinang ;    but 
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Bombelon  (Pharm  Jonrn,  [8],  xvi.,  838)  was  the  first  to 
announce  that  it  contained  a  liquid  volatile  alkaloid,  the 
properties  and  composition  of  which,  however,  he  did  not 
describe.  As  it  seemed  probable  that  the  physiologically 
active  constituent  was  to  be  looked  for  in  this  alkaloid,  Herr 
Jahns  was  induced  to  investigate  the  subject  more  closely 
{Berichfe,  xxi.,  3404).  From  his  investigation  it  is  clear  that 
an  alkaloid  arecolhie  is  the  most  active  constituent  of  the  nut. 
Its  physiological  action  has  been  studied  by  Dr.  Maum^  of 
Gottingen  {Pharm,  Zeit,,  Feb.  9^,  1889,  p.  97),  who  used  for 
this  purpose  the  hydrobromide  and  the  hydrochloride,  of 
which  subcutaneous  or  intravenous  injections  were  made,  or 
sometimes  the  solution  was  applied  to  the  conjunctiva.  It 
was  found  that  full-grown  rabbits  died  within  a  few  minutes 
after  the  subcutaneous  injection  of  25  to  50  milligrams,  but 
recovered  after  10  milligrams.  Cats  succumbed  after  the 
administration  similarly  of  10  to  20  milligrams,  only  the  course 
of  the  poisoning  was  somewhat  more  prolonged.  Dogs,  even 
small  animals  of  5  to  6  kilograms  body- weight,  although 
strongly  poisoned  by  the  subcutaneous  injection  of  SO  to  55 
milligrams,  were  not  always  killed. 

The  symptoms  of  poisoning  which  were  observed  corre- 
sponded in  many  respects  with  those  seen  by  Schmiedeberg  in 
his  investigation  of  muscarine,  and  further,  when  lethal  doses 
were  not  used,  they  could  be  neutralized  by  means  of  atropine 
sulphate ;  eventually,  however,  they  presented  characteristic 
differences.  The  most  dangerous  action  of  arecoline  consists 
in  the  slowing  of  the  heart's  action  by  small  doses,  or  even  its 
stoppage,  just  as  takes  place  with  muscarine;  but  the  latter 
works  in  smaller  doses,  and  it  is  only  after  somewhat  larger 
doses  of  arecoline  that  the  ventricle  of  the  frog  stops  in  diastole, 
or  is  so  influenced  that  it  is  not  emptied,  and  only  after  long 
intervals  makes  a  weak  undulatory  muscular  contraction. 
Subsequent  injection  of  atropine  removes  this  action  upon  the 
heart.  Simultaneously  with  the  heart's  action  the  respiration 
is  also  affected.  Small  doses  cause  a  considerable  increase  in 
the  number  of  inspirations  ;  larger  doses  cause  a  slower  action 
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with  intensified  expiration  ;  and  very  large  doses  rapidly  stop 
the  breathing,  especially  in  cats.  After  intro venous  injection 
of  a  lethal  dose  the  respii'ation  usually  ceases  before  the  action 
of  the  heart. 

The  subcutaneous  injection  of  50  to  70  milligrams  of 
arecoline  salts  into  dogs  of  4  to  5  kilograms  body-weight, 
besides  strong  irritation  of  the  heart,  gives  rise  to  tetanic 
cramps,  which  quickly  give  place  to  a  partial  paralysis. 

As  a  rule,  however,  the  animals  overcome  the  effects  of  such 
doses,  the  heart  resuming  its  action  completely  as  the  effects 
pass  off,  but  it  becomes  again  affected  through  vomiting  and 
liquid  evacuations  in  which  sometimes  also  worms  are  brought 
away.  An  increased  peristaltic  action  of  the  bowels  is,  how- 
ever, provoked  in  rabbits,  dogs,  and  cats  by  much  smaller 
doses. 

Intense  poisoning  of  dogs,  rabbits,  and  cats  with  arecoline 
may  also  be  accompanied  with  so  strong  a  contraction  of  the 
pupils  of  both  eyes,  that  in  dogs  and  rabbits  they  do  not  show 
larger  than  the  head  of  a  good-sized  pin,  whilst  in  cats  they 
are  reduced  to  a  mere  streak.  Instillation  of  arecoline  solution 
in  an  eye  gives  rise  also  to  a  strong  one-sided  narrowing  of  the 
pupil,  but  the  quantity  required  is  so  large  that  the  production 
of  myosis  in  one  eye  may  induce  a  flow  of  saliva  in  rabbits, 
and  affect  the  heart  and  respiration  in  cats.  For  this  reason 
the  action  of  arecoline  upon  the  human  iris  has  not  yet  been 
tested. 

It  is  in  accord  with  observations  made  during  the  experi- 
ments on  animals  that  the  organism  may  become  gradually 
tolerant  to  the  poison  of  areca  nut,  as  in  the  case  of  tobacco.  In 
the  opinion  of  Dr,  Maumd,  the  physiological  experiments 
indicate  that  the  nut  may  prove  a  valuable  article  of  the  Materia 
Medica,  since  there  can  be  no  doubt  that  arecoline  hydro' 
bromide  is  capable  of  being  utilized  therapeutically  on  account 
of  it«  effect  on  the  peristaltic  action  of  the  bowels  and  also 
in  suitable  combination  as  a  cardiac  roraedv.  Of  the  other 
alkaloids  which  have  been  separated   from  areca  nut,   choline 
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is  a  natural  constituent  of  the  brain- substance,  and  arneaine 
comes  near  to  the  trigonelline  of  foonugreek.  {Pharfn,  Jourri,, 
Feb.  23,  1889.) 

Description — The  betel- nut  has  the  shape  of  a  very 
short,  rounded  cone,  scarcely  an  inch  in  height ;  it  is  depressed 
at  the  centre  of  the  base.  The  testa,  which  seems  to  be  par- 
tially adherent  to  the  endocarp,  is  obscurely  defined,  and 
inseparable  from  the  nucleus.  Its  surface  is  marked  with  a 
network  of  veins,  running  chiefly  from  the  hilum ;  these  veins 
extend  into  the  white  albumen,  giving  the  seed  a  strong  resem- 
blance to  a  nutmeg.  The  small  conical  embryo  is  situated  at 
the  base.  The  ripe  nut  is  feebly  astringent.  Caustic  lye  turns 
the  brown  portion  red. 

Chemical  composition, — The  nut  contains  about  15  per  cent, 
of  tannin  substance^  and  14  per  cent,  of  fat,  colouring  matter, 
&c.  (Pharmacographia,)  In  the  pi*eparation  of  the  bases 
llerr  Jahns  adopted  two  methods,  which  gave  equally  good 
results.  According  to  one,  the  powdered  seeds  wore  exhausted 
three  times  with  cold  water,  to  which  strong  sulphuric  acid  had 
been  added  in  the  proportion  of  two  grams  to  each  kilogram  of 
the  seeds;  the  pressed  and  filtered  extracts  were  evaporated  to 
about  the  weight  of  the  raw  material  lised,  and  after  cooling  and 
again  filtering  precipitated  with  potassium-bismuth  iodide  and 
sulphuric  acid.  An  excess  of  the  precipitant  had  to  be  avoided, 
since  it  exercises  a  solvent  action  on  the  separated  double  salt. 
The  red  crystalline  precipitate  was  after  some  days  filtered  out, 
washed  and  decomposed  by  boiling  with  barium  carbonate  and 
water ;  the  alkaloids  went  completely  into  solution,  whilst 
bismuth  oxjiodide,  colouring  matter,  &c.,  remained  undis- 
solved. After  filtration  the  alkaloidal  solution  was  evaporated 
to  a  small  volume,  treated  with  sufiicient  caustic  baryta,  and 
shaken  repeatedly  with  ether^  which  removed  a  base  that  has 
been  named  "arecoline,''  on  account  of  its  oil-Uke  character. 
The  residual  liquid,  which,  beside  alkaloidal  hydriodides,  con- 
tained some  barium  iodide,  was  neutralized  with  sulphuric  acid, 
and  the  alkaloids  were  set  free  by  treatment  successively  with 
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silver  sulphate,  caustic  baryta  and  carbonic  acid.  The  solution 
of  the  pure  alkaloids  was  evaporated  to  dryness  and  the  residue 
exhausted  with  cold  absolute  alcohol  (or  chloroform),  •*Are- 
caine  '*  remained  undissolved^  whilst  a  third  alkaloid,  together 
with  colouring  matter,  &c.,  went  into  solution,  and  upon 
evaporation  of  the  alcohol  remained  as  an  amorphous  mass. 

According  to  the  second  method,  the  powdered  areca  nuts 
were  esihausted  cold  with  milk  of  lime^  the  filtered  extracts 
neutralized  with  sulphuric  acid  and  evaporated  to  a  syrupy 
consistence.  By  dissolving  in  a  little  water  and  filtering,  the 
gypsum  and  separated  colouring  matter  were  removed;  the 
solution  was  then  again  concentrated,  made  alkaline,  and  the 
arecoline  shaken  out  with  ether.  The  other  bases  were  then 
precipitated  as  before  with  potassium-bismath  iodide  and 
sulphuric  acid. 

The  yield  of  arecoline  amounted  to  0*07,  or  at  most  0*1  per 
cent.,  that  of  arecaine  to  0*1  per  cent.,  and  that  of  arecaidinc  to 
O'l  per  cent. 

Arecoline,  C^H**NO^,  was  withdrawn  from  the  ether  solu- 
tion obtained  as  described  by  shaking  it  with  acidulated  water, 
the  neutralized  liquid  evaporated  to  a  small  volume,  and  after 
adding  sufficient  potash  solution  again  shaken  out  with  ether. 
The  base  left  upon  evaporation  of  this  solution  was  neutralized 
with  hydrobromic  acid,  and  the  dried  salt  perfectly  purified  by 
repeated  recrystallization  from  absolute  alcohol.  From  this 
purified  compound  the  free  base  and  other  salts  of  it  are 
prepared. 

Arecoline  forms  a  colourless  oily  liquid  of  strongly  alkaline 
reaction,  which  is  soluble  in  all  proportions  in  water,  alcohol, 
ether,  and  chloroform.  It  is  volatile  and  can  be  distilled,  the 
boiling  point  being  209°C.  The  salts  are  easily  soluble, 
some  of  them  deliquescent,  but  mostly  crystallizable.  It  gives 
with  potassium-bismuth  iodide  a  pomegranate-red  precipitate, 
consisting  of  microscopic  crystals  (a  delicate  reaction),  and  with 
phosphomolybdic  acid  a  white  precipitate.  Potassium-mercurv 
iodide  throws  down  from  solutions  not  too  dilute  yellow  oily 
drops,  which  after  several  days  solidify  and  crystallize;  solution 
m.-07 
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of  iodine  throws  down  brown  drops,  and  picric  acid  a  resinous 
precipitate  that  afterwards  crystallizes  in  needles.  Gold  chloride 
also  throws  down  oily  drops,  which,  however,  do  not  solidify. 
Platinic  chloride,  mercuric  chloride,  and  tannic  acid  give  no 
precipitates. 

Arecaine    (C^H**NO--H'^0),    purified   by   repeated   crystal* 
lizations  from  60  per  cent,  alcohol,  forms  colourless  crystals, 
permanent  in  the  air,  freely  soluble  in  water    and  in    dilute 
alcohol,  less  soluble  in  stronger  and  nearly  insoluble  in  absolute 
alcohol,  by  which  it  is  dehydrated.     It  is  also  insoluble  in  ether, 
chloroform,  and   benzol.     The  aqueous  solution  is  neutral  in 
reaction,  and  has  a  slightly  perceptible  weak  saline  taste.     At 
100®C.  arecaine  loses  its  water  of  crystallization,   melts  with 
frothing  at  213°C.,  and  carbonizes  when  more  strongly  heated. 
In  a  solution  acidulated  with  sulphuric  acid  potassium-bismuth 
iodide  produces  an  amorphous  red  precipit^ite  that  very  quickly 
becomes    crystalline.     Potassium-mercury    iodide    is    far   less 
delicate;  it  does  not  precipitate  the  (neutral)  solution  of  the 
free  alkaloid,  but  if  this  be  acidified  the  double  salt  separates 
in  yellow  needles,  or  at  first  as  an  oily  precipitate  that  quickly 
crystallizes.     Potassium  iodide   also  fails  to    affect    a   neutral 
solution,  but  upon    acid    being    added    dark-coloured   needles 
separate.     Phosphomolybdic  acid,  as  well  as  tannic  acid,  give  a 
slight  turbidity;    picric   acid   gives  no    precipitate,  and    gold 
chloride   and   platinic  chloride   precipitate  crystalline  double 
salts  from  solutions  that  are  not  too  dilute. 

Arecaine  combines  with  acids  to  form  crystalline  salts,  having 
an  acid  reaction,  freely  soluble  in  water  and  less  soluble  in 
alcohol. 

Arecaidine,  C^H*^NO'H*0,  isomeric  with  arecaine,  forms 
colourless,  permanent,  tabular  crystals,  and  is  easily  soluble  in 
water  and  dilute  alcohol,  but  almost  insoluble  in  absolute 
alcohol,  ether,  chloroform,  and  benzol ;  it  loses  its  water  of  cry- 
stallization at  lOO^C,  and  melts,  attended  with  frothing,  at 
222-223°C. ;  it  forms  crystallizable  salts  and  is  precipitated  by 
platinic    and   auric    chlorides.     Arecaine    and    arecaidine  are 
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easily  separated  by  treatment  with  methyl-alcohol  and  hydro- 
chloric acid,  whereby  arecaidine  is  converted  into  its  methyl 
ester,  arecoline,  and  arecainc  into  the  hydrochloride. 

Herr  Jahns  {Berichte,  xxiv,,  2615)  describes  a  fourth  crys- 
talline alkaloid  in  areca  nuts,  tx)  which  he  gives  the  name 
GuvacinCy  from  gtivdka,  a  Sanskrit  name  for  the  areca  palm. 
Guvacine  is  less  soluble  in  water  or  dilute  alcohol  than  the 
other  alkaloids,  crystallizes  in  small  shining  crystals  that 
darken  at  265®C.  and  melt  at  271-272®  with  decomposition. 
The  crystals  contain  no  water  of  crystallization,  and  upon 
analysis  yield  results  corresponding  to  the  formula  C^H^NO*. 
Of  the  salts,  the  hydrochloride,  sulphate,  nitrate,  platino- 
chloride  (C«H9NO»-HCl)"-PtCl*+4H«0,  and  auro-chloride, 
C'^H^NO'*HCl-AuCP,  have  been  prepared  and  crystallize 
well.  It  therefore  appears  that  a  series  of  bases  occur  in  the 
areca  nut,  which,  with  the  exception  of  choline,  stand  in  near 
relation  to  each  other — 

ChoUne   C^H"NO'        Arecaine  C'H**NO*+H'0 
Guvacine  G^H^NO*        Arecaidine  C'H**NO»+H'0 

ArecoUne  C»H''NO* 

Probably  other  members  of  the  series  may  be  found  by  exa- 
mination of  a  larger  quantity  of  material.  (Phat'm.  Ztg.,  1891, 
616;  Pharm,  Joum.,  Oct.  3,  1891.) 

Toxicology. — Cases  of  poisoning  from  eating  fresh  betel-nuts 
or  the  poisonous  nuts  by  mistake,  not  unfrequently  occur,  but 
we  have  not  heard  of  any  fatal  termination  after  such  acci- 
dents. The  remedies  used  are  acid  pickles  and  copious  draughts 
of  cold  water.  The  sufferers  complain  of  great  oppression  in 
the  chest,  with  a  sense  of  faintness  and  suffocation,  sometimes 
followed  by  vomiting.  According  to  Maum6,  arecoline  separates 
imaltered  with  the  secretions  and  excretions,  from  which  it 
can  be  recovered.  In  the  absence  of  a  characteristic  colour 
reaction,  arecoline  separated  from  urine  can  only  be  identified 
chemically  by  its  behaviour  with  potassium-bismuth  iodide, 
and  physiologically  by  its  action  upon  the  heart  of  a  curarized 
frog. 
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Commeree. — Some  idea  of  the  consumption  of  betel-nut  in 
India  may  be  formed  from  the  fact,  that  in  addition  to  her 
own  produce  India  imports  about  30,500,000  pounds  of  the 
nut,  value  about  34  lakhs  of  rupees,  from  Ceylon,  the  Straits 
Settlements,  and  Sumatra.  The  exports  are  under  500,000  lbs. 
which  go  to  Eastern  countries  frequented  by  Indians,  such  as 
Zanzibar,  Mauritius,  Aden,  China,  &c.  Bombay  is  the  chief 
centre  of  the  export  trade. 

The  coasting  trade  statistics  show  a  total  of  about  44,000,000 
lbs.,  value  about  55^  lakhs  of  rupees,  passing  from  port  to 
port.  Bengal,  Madras,  and  Goa  are  the  chief  producing 
provinces.  The  exports  by  land  beyond  the  frontier  are  very 
trifling,  about  1,000,000  lbs.  going  to  Nepal  and  Bhutan. 

The  varieties  of  the  nat  met  with  in  trade  are  numerous ; 
they  may  be  classed  as  natural  and  artificial:  the  first  class 
includes  the  different  varieties  of  ripe  betel-nut  produced  by 
cultivation  which  have  not  undergone  any  preparation  ;  the 
second  class,  all  nuts,  ripe  or  unripe,  which  have  been  treated 
by  boiling  or  other  processes  before  being  offered  for  sale* 

CALAMUS  DRACO,  Willd. 

Fig. — Blums  in  Bumphia^  it.,  it  131-132. 

Hab. — Indian  Archipelago.     The  resin  (Dragon*s  blood)* 

Vernacular. — It  is  known  by  the  same  names  as  the  gum  of 
Dracama  Ovnmahai'i  (p.  504). 

History,  Uses,  &C. — The  original  Dragon's  blood  of 
commerce  was  not  derived  from  this  plant.  The  older  writers 
upon  Eastern  commerce  speak  of  Dragon's  blood  as  an  export  to 
the  East  from  Arabia  and  Socotra.  Ibn  Batuta,  who  visited 
Java  and  Sumatra  between  1325  and  1349,  makes  no  mention 
of  this  substance  among  the  products  of  those  islands.  Barbosa, 
writing  in  1514,  speaks  of  Dragon's  blood  as  a  product  of 
Socotra,  but  makes  no  mention  of  it  amongst  drugs  found  in 
Malacca,  Java,  Sumatra,  or  Borneo.  ( Pharmacographia*)  Bum- 
phius  is  the  first  who  describes  the  mode  of  preparation  followed 
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at  Palembang  to  procure  this  drug.  It  appears  that  the  resin 
exudes  in  abundance  from  the  fruit,  and,  being  very  brittle,  is 
easily  detached  by  shaking  and  friction ;  finally  it  is  exposed  to 
a  heat  sufficient  to  make  it  form  a  uniform  mass.  An  inferior 
quality  is  said  to  be  extracted  from  the  crushed  fruit  by  boiling. 

This  drug  is  not  mentioned  by  Indian  writers  on  Materia 
Medica,  but  it  is  now  frequently  supplied  by  native  druggists, 
and  their  customers  probably  do  not  distinguish  it  from  the 
genuine  article. 

Description. — Lump  Dragon's  blood  only  is  imported 
into  Bombay  from  the  East :  it  occurs  in  large  blocks  of 
irregular  form ;  it  differs  from  Socotra  Dragon's  blood  in 
containing  remains  of  the  fruit  and  numerous  scales.  Its 
fracture  is  somewhat  porous,  but  in  good  samples  the  colour  is 
nearly  as  brilliant  as  that  of  the  drops  from  Socotra. 

Chemical  composition. — ^A  very  complete  investigation  of  the 
properties  of  the  various  kinds  of  Dragon's  blood  has  been 
made  by  Messrs.  Dobbie  and  Henderson.  (Pharm,  Journ.^ 
Nov.  10th,  1883.)  They  say:  •' Our  results  may  be  summed 
up  as  follows: — There  are  at  least  four  distinct  kinds 
of  red  resin  presently  sold  as  Dragon's  blood,  or  labelled 
in  collections  under  that  name.  One  variety  is  brick-red 
in  colour^  melts  at  about  80^0.,  gives  off  red-coloured 
highly  irritating  fumes  when  decomposed  by  heat,  dissolves 
readily  with  an  orange-red  colour  in  alcohol,  ether,  chloro- 
form, carbon  bisulphide  and  benzene,  is  insoluble  or  only 
slightly  soluble  in  cold  caustic  soda,  ammonia,  lime  water  and 
sodium  carbonate,  and  dissolves  with  difficulty  when  boiled  in 
these  reagents.  Its  alcoholic  solution  has  an  acid  reaction  and 
gives  a  brown-red  coloured  precipitate  when  mixed  with  a 
solution  of  lead  acetate.  Its  composition  may  be  represented 
by  the  formula  C^°H»^0*.  This  is  undoubtedly  the  resin  of 
Calamus  Draco,  some  of  the  specimens  which  were  examined 
having  their  origin  well  authenticated. 

''  A  second  variety  is  of  a  beautiful  carmine*red  colour,  melts 
about  100^  C,  gives  off  non-irritating  fumes  when  decomposed 
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by  heat,  dissolves  freely  with  a  pink  colour  in  alcohol,  ether 
and  chloroform,  but  is  insoluble  in  carbon  bisulphide  and 
benzene,  dissolves  readily  in  cold  caustic  soda,  ammonia  and 
sodium  carbonate,  and  much  more  readily  than  the  foregoing 
in  lime  water.  Its  alcoholic  solution  has  an  acid  reaction  and 
gives  a  lilac-coloured  precipitate  with  lead  acetate.  Its  com- 
position may  be  represented  by  the  formula  C'^H'^0^.  The 
source  of  this  resin  is  quite  uncertain.  We  have  no  means  of 
determining  whether  it  is  identical  with  any  hitherto  described 
variety  of  red  resin.  The  specimens  examined  are  marked  as 
having  come  from  the  Dutch  East  Indies,  but  beyond  this  we 
know  nothing  of  their  origin. 

**  A  third  variety  is  of  a  vermilion  colour,  melts  about  80°C., . 
gives  ofE  aromatic  irritating  fumes  when  decomposed  by  heat, 
dissolves  with  a  blood-red  colour  in  alcohol  and  ether,  but  is 
insoluble  in  chloroform,  carbon  bisulphide  and  benzene,  dis- 
solves readily  in  cold  caustic  soda,  ammonia,  lime  water  and 
8i»dium  carbonate.  Its  alcoholic  solution  has  an  acid  reaction 
and  gives  with  lead  acetate  a  mauve-coloured  precipitate.  Its 
composition  may  be  represented  by  the  formula  C'®H**0*. 
This  is  the  resin  from  a  species  of  Dracmna.  One  of  the  speci- 
mens examined  is  from  D^raccena  Cinnabari,  Socotra,  and  as 
it  was  gathered  by  Professor  Balfour  there  can  be  no  doubt 
as  to  its  origin.  Another  specimen  is  from  Dracwiia  Draco, 
and  its  origin  is  also  well  authenticated.  The  other  specimens 
examined  are  marked  some  of  them  Calamus,  but  there  can  be 
little  doubt  that  this  is  a  mistake,  and  that  all  the  resins 
having  the  properties  just  enumerated  are  derived  from  species 
of  Dra^cBna,  It  seems  certain  then  that  the  resin  derived  from 
DraciBiia  is  totally  different  in  property  from  that  derived  from 
Oalamus. 

"The  fourth  variety  is  a  mixture,  in  varying  proportions, 
of  a  reddish- brown  coloured  resin,  freely  soluble  in  carbon 
bisulphide^  and  a  light  brick-red  coloured  resin,  nearly  insoluble 
in  carbon  bisulphide.  The  two  portions  also  differ  consi- 
derably as  regards  their  solubility  in  ether,  benzene,  and  other 
reagents,  the  dark  portion  being  in  all  cases  the  less  soluble  of 
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the  two.  Since,  however,  it  dissolves  to  a  slight  extent  in  all 
reagents,  we  found  it  impossible  to  effect  a  complete  separation 
of  the  two  portions.  The  portion  freely  soluble  in  carbon 
bisulphide  is  probably  identical  with  the  resins  of  our  first  class^ 
while  the  other  portion  seems  to  be  a  distinct  resin. 

"Much  discussion  has  taken  place  with  regard  to  the 
presence  of  a  volatile  acid  in  Dragon's  blood.  It  seems  certain 
that  none  of  the  varieties  of  this  resin  contain  benzoic  acid ;  at 
all  events  we  failed  to  obtain  an  extract  from  any  of  them  with 
petroleum  ether,  in  which  benzoic  acid  is  freely  soluble.  We 
tested  for  cinnamic  acid  by  sublimation,  and  found  it  present 
in  the  resins  of  the  first  and  third  classes,  but  not  in  those  of 
the  second  and  fourth  classes.  To  ascertain  the  delicacy  of 
this  method  we  made  a  preliminary  experiment  with  artificial 
mixtures  containing  1  per  cent,  of  cinnamic  acid,  and  found 
that  the  acid  could  be  separated  out  by  sublimation  from  very 
small  quantities  of  such  a  mixture.  Probably  the  error  as  to 
the  presence  of  benzoic  acid  arose  through  confounding  it  with 
cinnamic  acid,  or  possibly  from  working  with  a  resin  in 
which  benzoic  acid  had  been  formed  by  partial  oxidation." 
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PANDANUS  ODORATISSIMUS,  Linn.  f. 

Fig.— JRoxb.  Cor.  PL  *.,  tt.  94-96.  Screw  Pine,  Kaldera 
bush  {Eng.)f  Pandan  odorifcrante  (Fr,). 

Hab.-— India*  Persia,  Arabia.  The  stems,  male  inflorescence 
and  seeds. 

Veryiacular. — Keora  (Hind.),  Keya  {Beng.),  Kevada  {Mar.)^ 
Kevado  (Gnz.),  Tdzhan-chedi  (Tarn.),  Mogali-chettu,  Gdjangi 
(Tel.),  Tazha,  Kaita  (MaL),  Tdle-mara,  Kyndage-gida  (Can.). 

History,  Uses,  &C. — The  Ketaka  or  Dhuli-pushpika 
'•dust  flower/'  whose  golden  spikes  of  flowers  are  said  to  atone 
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for  all  its  defects,  is  a  great  favourite  with  Vishnu  and  Krishna, 
and  its  flower- leaves  are  much  worn  by  women  in  their  hair. 
The  poets  also  celebrate  its  perfume.  In  the  play  of  Malafi 
and  Madhava,  the  latter  says : — 

The  slowly  rising  breezes  spread  around 
The  grateful  fragrance  of  the  Ketaka. 

A  strophe  quoted  by  Bohtlingk  (Tndische  Spriiche,  i.,  2083) 
says : — The  drunken  bee  mistakes  the  golden  flowers  of  the 
Ketaka  for  a  lotus,  and  blinded  by  desire  rushes  into  the  flower 
and  leaves  his  wings  behind  him.  In  the  Gita  Govinda^  the 
bracts  are  likened  to  a  lance  fit  to  pierce  the  hearts  of  lovers, 
and  the  opening  buds  of  the  Jasmine  are  supposed  to  be  im- 
pregnated by  its  pollen. 

The  defects  of  this  plant  are  described  as  its  crookedness* 
abundance  of  thorns  (suchi-pushpa) ,  and  the  desert  places  w^hich 
it  selects  for  a  habitation.  The  Ketaka  is  obnoxious  to  Siva, 
and  the  following  story  is  told  to  account  for  his  hatred  of  the 
tree :  Gambling  w^ith  Parvati  he  is  said  to  have  lost  every- 
thing he  possessed,  even  to  down  the  clothes  upon  his  back.  In 
a  fit  of  repentance  he  wandered  away  and  was  lost .  to  his 
friends,  who  aft-erwards  discovered  that  he  had  retired  into  a 
forest  of  Ketaka  trees  and  had  become  an  ascetic.  Parvati, 
having  assumed  the  form  of  a  Bhil  damsel  with  Ketaka  in  her 
hair,  followed  him  into  the  forest,  and  having  succeeded  in 
making  him  break  his  vow  afterwards  upbraided  him  for  incon- 
stancy ;  whereupon  he  cursed  the  Ketaka  and  any  one  who 
should  offer  it«  flowers  at  his  shrine.  This  episode  is  the  sub- 
ject  of  a  well-known  Marathi  liioni  ;— 

Stva  s^thi  jhali  bhilina 

Jaga  mohini  Girja  jhali  uclaiia. 

Unhappy  Girje,  erst  the  world's  ador'd 
A  gipsy  maid  now,  seeks  for  Shiv  her  lord. 

According   to    the  Nighantas,  the  plant  has  bitter,  sweet, 
light,  and  pungent  pix)perties,  and  removes  phlegmatic  humors. 

In  Persia  it  is  called  Kfidi,  Gulkiri,  and  Gul-i-kabadi ;  the 
Arabs  call  it  Kadi  and  Kadar.     R4zi  recommends  it  in  leprosy 
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and  small-pox ;  it  is  considered  by  Mahometan  physicians  to  be- 
cardiacal^  cephalic,  and  aphrodisiacal.  They  prepare  a  «^ara6 
by  boiling  the  pounded  stems  in  water,  also  a  distilled  water 
from  the  flowering  tops  and  a  perfumed  oil.  Mir  Muhammad 
Husain  states  that  the  Hindus  believe  that  if  these  prepara- 
tions are  used  when  small-pox  is  prevalent,  the  disease  will  be 
averted,  or  be  of  so  mild  a  form  as  to  be  free  from  danger. 
The  ashes  of  the  wood  are  said  to  promote  the  healing  of 
wounds,  and  the  seeds  to  strengthen  the  heart  and  liver. 

In  India  the  perfumed  oil  is  prepared  by  placing  the  floral 
bracts  in  sesamum  oil  and  exposing  it  to  the  sun  for  forty  days ; 
fresh  bracts  are  supplied  and  the  old  ones  removed  several 
times  during  this  period*  This  oil  is  much  valued  as  a  perfume, 
and  is  used  as  a  remedy  for  earache  and  suppuration  of  the 
meatus.  The  distilled  water  may  be  simple  or  compound; 
in  the  latter  case  the  bracts  are  distilled  with  rose-water  or 
sandalwood  chips;  it  is  used  as  a  perfume  and  to  flavour 
sherbets. 

The  leaves  of  several  species  of  Pandanus  are  used  for 
making  mats  and  to  polish  lacquer-ware,  and  the  fruit  has  been 
eaten  in  famine  times.  The  edible  species  (P.eduU^,  Thonars)^ 
common  in  Madagascar  and  the  islands  of  the  South  Pacific, 
does  not  occur  in  India.  The  aerial  roots  of  the  diiferent 
species  are  much  used  to  make  coarse  brushes  in  the  East, 
a  portion  of  the  desired  length  being  cut  and  the  end  beaten 
until  the  fibres  separate. 

Description. — ^The  male  inflorescence  is  a  large,  ter- 
minal, pendulous,  compound,  leafy  panicle,  the  leaves  of  which 
are  yellowish-white,  linear-oblong,  pointed  and  concave,  the 
margins  being  armed  with  very  flne  sharp  spines ;  in  the  axil 
of  each  there  is  a  single  thyrse^  composed  of  simple,  small 
racemes  of  long,  pointed,  depending  anthers^  which  are  not 
sessile,  but  raised  from  the  rachis  of  these  partial  racemes  by 
tapering  filaments.  The  fruit  is  compound,  oval,  from  six  to  eight 
inches  in  diamater,  and  from  six  to  ten  long,  weighing  from 
four  to  eight  pounds^  rough,  of  a  rich  orange  colour,  composed 
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of  numerous^  wedge-shaped^  angular  drupes;  when  ripe  their 
large  or  exterior  ends  are  detached  from  one  another^  and 
covered  with  a  firm,  orange-coloured  skin ;  apices  flat,  consist- 
ing of  as  many  angular^  somewhat  convex  tubercles  as  there 
are  cells  in  the  drupe,  each  crowned  with  the  withered  stigma, 
internally  the  exterior  half  of  these  drupes  next  the  apex  con- 
sists of  dry  spongy  cavities,  their  lower  part,  next  the  core  or 
common  receptacle,  is  yellow,  consisting  of  a  rich-looking,  yel- 
low pulp,  intermixed  with  strong  fibres ;  here  the  nut  is  lodged. 
TSxit  of  each  drupe  compound,  turbinate,  exceedingly  hard, 
angular^  containing  as  many  cells  as  there  are  divisions  in  the 
apex  of  the  drupe;  each  cell  is  perforated  above  and  below. 
Seeds  single,  oblong,  smooth,  adhering  lengthwise  to  a  small 
fasicle  of  strong  white  fibres,  which  pass  through  the  perfora- 
tions of  the  cell.  (Ruxburgh,) 
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Typha  angUStifolia,  Unn.,  Eiig.  Bot.  1456.  Vern.— 
Kamabana.  The  soft  woolly  inflorescence  of  the  male 
spadix  is  applied  like  cotton  to  wounds  and  ulcers.  The 
plant  is  abundant  on  the  banks  of  the  Indus,  where  it  is 
called  "Pun."  From  the  pollen  is  made  the  Bur  or  Bdratii, 
much  eaten  by  the  natives  of  Sind.  The  Sanskrit  name  is 
Eraka. 

Description. — Perennial,  culms  straight,  6  to  10  feet 
high,  round,  smooth,  jointed  at  the  insertion  of  the  leaves; 
leaves  long,  ensiform,  obtuse,  flat  on  the  inside,  as  long  or 
nearly  as  long  as  the  stem,  about  3  to  4  inches  broad;  sheath 
smooth,  embracing  the  culms ;  male  catkin  2  to  3  inches  above 
the  female,  cyiindric,  8  to  10  inches  long,  densely  covered  with 
stamens,  and  numerous  3  to  4  cleft  fine  filaments,  each  with 
2  to  3  anthers;  anthers  linear;  female  catkin  8  to  10  inches 
long ;  glume  with  fine  filaments. 
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AROIDE^. 

t 

ACORUS  CALAMUS,  Linn. 

Fig. — Bentl.  and  Trim.y  t.  279;  Rheede,  Eort,  Mai.  jw., 
t  48.    Sweet-Flag  (Eng.),  Acore  vrai  (Fr,). 

JJab. Central  Asia.     Cultivated  throughout  India.     The 

rhizome. 

Vernacular. — Bach,  Gora-bach  {Htnd.y  Beng.),  Vekhand, 
Gora-bach  ((tw«.)»  Vekhand,  Bal-vekhand  (Mar.),  Vashambu 
(Tarn.),  Vasa  [Tol),  Vashanpa  (Mai),  Yaj6  (Can.). 

History,  Uses,  &C, — This  plant  bears  the  Sanskrit 
names  of  Vachd  "  talking,"  Shadgrantha  "  six-knotted/'  TJgra- 
gandha  "strong  smelling/'  Jatila  "having  entangled  hair,"  &o., 
and  is  described  in  the  Nighantas  as  hot,pungent,bitter,  stomachic 
and  emetic ;  useful  for  clearing  the  voice  by  removing  phlegm, 
and  in  colic.  As  an  emetic  it  is  administered  in  doses  of  about 
80  grains  with  half  a  ser  of  tepid  salt  water ;  in  dyspepsia  it  is 
given  in  combination  with  asaf oetida,  long  pepper,  black  pepper, 
ginger,  chebulic  myrobalans,  sanchal  salt,  and  the  tubers 
of  Aconitum  heterophyllmn,  of  all  equal  parts,  in  doses  of  half  a 
drachm.  As  a  stimulant  or  nervine  it  is  used  in  combination 
with  other  remedies  in  low  fevers,  epilepsy,  and  insanity.  The 
authors  of  the  PAarwiacor/ropAta  remark — "The  descriptions  of 
Acoron,  a  plant  of  Colchis,  Galatia,  Pontus,  and  Crete,  given  by 
Dioscorides  and  Pliny^  certainly  refer  to  this  drug."  The 
Arabian  physicians  also  agree  in  identifying  it  with  the 
Acoron  of  the  Greeks,  a  name  probably  derived  from  the 
Persian  Agar.  Ibu  Sina  describes  the  drug  under  the  name 
of  Waj,  and  quotes  Galen  with  regard  to  its  properties^  and  all 
the  Arabian  and  Persian  physicians  reproduce  what  Dioscorides 
has  written  concerning  aK6pov,  That  this  plant  is  not  the  Calamus 
arofnaticm  of  the  ancients  appears  to  be  evident,  as  Pliny 
describes  both  Acoron  and  Calamus  aronuiticiis.  The  Arabians 
also  do  not  identify  the  plant  wich  Calamus  aromaticm^  but 
describe  the  latter  under    the  name  of  Kasab-ed-darira  and 
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identify  it  with  Stcertia  Chirata.  TI&J&  Zein  states  that  in  his 
time  (1368)  Easab-ed-darira  came  from  Calicut^  where  it  wa» 
called  by  the  natives  Baringa;  if  this  statement  is  correct,  the 
drug  used  by  him  must  haye  been  either  Prcfwui  herhacea  or 
Clerodendron  serratum,  the  Bharinga  of  the  Hindus.  Boyle 
supposes  Calantua  aromaiicm  to  have  been  an  Andropogon. 
Mahometan  writers  describe  it  as  deobetruent  and  depurative, 
useful  for  the  expulsion  of  the  phlegmatic  humours^  which  they 
suppose  to  be  the  cause  of  paralyns^  dropsy^  and  many  other 
diseases;  they  recommend  it  to  be  given  to  children  to  bite 
when  teethings  and  prescribe  it  internally  in  calculous  affec- 
tions. It  has  also  a  reputation  as  a  diuretic,  emmenagogue, 
and  aphrodisiac,  and  is  applied  in  the  form  of  poultice  to 
paralysed  limbs  and  rheumatic  swellings.  A  pessary  composed 
of  Acorus,  saffron,  and  mare^s  milk  is  used  to  promote 
delivery;  a  hip  bath  of  the  decoction  is  also  said  to  be 
efficient  for  this  purpose.  Dr.  Ondaatji,  Colonial  Surgeon  of 
Ceylon^  has  brought  to  notice  the  use  of  sweet-flag  as  an 
anthelmintic  in  that  island.  He  says:  ^' An  infusion  of  the 
rhizome  given  to  young  children  acts  effectually,  as  I  have 
seen  many  such  cases  treated  among  the  natives."  Dr.  Evers 
at  the  Seoni  Main  Dispensary  has  found  the  drug  very  effectual 
in  dysentery.  He  uses  the  following  decoction:— Bruised  rhi- 
zome 2  ozs.,  Coriander  1  dr..  Black  pepper  \  dr..  Water  one 
pint.  Boil  down  to  12  ounces,  and  let  cool.  Dose  for  an  adult 
1  ounce  three  times  a  day ;  for  a  child  1  to  3  drachms,  sweetened 
with  sugar,  two  or  three  times  a  day.  He  also  remarks : — "  The 
decoction  is  not  only  useful  in  dysentery  and  diarrhoea,  but  also 
in  the  bronchitic  affections  of  children.^'  I  have  often  taken 
it  myself  when  suffering  from  a  bad  cold  in  the  chest.  (Ind. 
Med.  Oaz€tt€y  Feb.  1875.) 

The  evidence  collected  by  Dr.  Watt  for  Bkt.  Ecm^.  Prod,  of 
India  testifies  to  the  value  of  Acorus  as  an  aromatic  bitter  and 
stimulant,  especially  useful  in  allaying  distressing  cough. 

Description. — The  root-stock  occurs  in   somewhat  tor- 
tuous, sub-cylindrical  or  flattened  pieces,  of  variable  length ;  to 
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the  upper  surface  of  these  is  attached  the  lower  portion  of 
the  leaves  which  have  been  cut  off ;  on  the  under  surface  may  be 
seen  a  zigzag  line  of  little  elevated  dot-like  rings,  the  scars  of 
roots.  The  root-stock  is  usually  rough  and  shrunken,  varying 
in  colour  from  dark-brown  to  orange-brown,  breaking  easily 
with  a  short  corky  fracture,  and  exhibiting  a  whitish  spongy 
interior.  The  odour  is  aromatic  and  agreeable ;  the  taste 
bitterish  and  pungent.  The  Persian  variety  of  Acorus  is 
darker  in  colour  when  fractured  and  has  a  more  powerful 
odour,  the  leaves  have  been  entirely  removed^  instead  of  being 
cut  off  short. 

Microscopic  sh^ucture. — ^A  section  of  the  rhizome  is  like  an 
open  network  composed  of  rows  of  nearly  round  cells  and  open 
spaces  (water  passages) ;  most  of  the  cells  contain  small  starch 
granides,  but  some  of  them  essential  oil ;  at  the  junction  of  the 
cortical  and  central  portions  of  the  rhizome  is  a  very  distinct 
row  of  small  empty  cells.  The  vascular  bundles  are  numerous, 
especially  just  within  the  line  of  small  cells  just  noticed  ;  each 
bundle  consists  of  a  ring' of  spiral  vessels  surrounding  a  number 
of  jointed  tubes. 

Chemical  composition. -^The  authors  of  Pharmacoyraphia 
say:^"  The  dried  rhizome  yielded  us  1*3  per  cent,  of  a  yel- 
lowish neutral  essential  oil  of  agreeable  odour,  which  in  a 
column  of  50  mm.  long  deviates  the  ray  of  polarized  light 
13*8®  to  the  right.  By  working  on  a  large  scale^  Messrs.  Schim- 
mel  &  Co.,  of  Leipzig,  obtained  2*4  to  2*6  per  cent.  According 
to  Kurbatow  (1873),  this  oil  contains  a  hydrocarbon,  C"H", 
boiling  at  159^0.,  and  forming  a  crystalline  compound  with 
HCl,  and  another  hydrocarbon  boiling  at  255 — 258®  C, 
affording  no  crystallizable  hydrochloric  compound.  By  sub- 
mitting the  oil  to  fractional  distillation,  we  noticed,  above  250^, 
a  blue  portion,  which  may  be  decolourized  by  sodium.  The 
crude  oil  acquires  a  dark-brownish  colour  on  addition  of  per- 
chloride  of  iron,  but  is  not  at  all  soluble  in  concentrated  potash 
solution. 

The  bitter  principle,  Acorin,  was  isolated  by  Faust  in  1867, 
as  a  semi-fluid,  brownish  glucoside,  containing  nitrogen,  soluble 
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both  in  ether  and  in  alcohol,  but  neither  in  benzol  nor  in 
water.  In  order  to  obtain  this  substance,  we  precipitated 
the  decoction  of  10  lbs.  of  the  drug  by  means  of  tannic  acid, 
and  followed  the  method  commonly  practised  in  the  preparation 
of  bitter  principles.  By  finally  exhausting  the  residue  with 
chloroform,  we  succeeded  in  obtaining  a  very  bitter,  perfectly 
crystalline  body,  but  in  so  minute  a  quantity  that  we  were 
unable  to  investigate  its  nature.'^  (Op.  cit.,  2nd  Ed., 
p.  678.) 

Herr  Thoms  [Archiv.  der  Phann.  [3]  xxiv.,  p.  465)  announced 
the  absence  of  nitrogen  in  acorin,  which  is  contrary  to  the 
results  obtained  by  Faust ;  at  the  same  time  this  author  states 
that  under  the  influence  of  acids  and  alkalies,  or  of  emulsin, 
acorin  splits  up  into  sugar  and  carburet  of  hydrogen,  and  that 
it  readily  oxidizes  and  is  converted  into  a  resinous  substance 
aeoretin,  which,  when  reduced  from  alkaline  solution  by 
nascent  hydrogen,  gives  an  essential  oil  and  sugar  as  final 
products. 

The  fact  of  a  glucoside  behaving  in  this  way  being  inadmis- 
sible has  led  M.  Geuther  to  make  a  fresh  examination  of 
acorin,  which  he  obtained  by  exhausting  the  root  with  cold 
water  and  separating  the  acorin  by  means  of  animal  charcoal ; 
the  impure  acorin  was  then  removed  from  the  charcoal  by 
means  of  alcohol,  and,  after  purification,  was  found  to  contain 
3"2  p.  c.  of  nitrogen,  70*0  of  carbon,  and  9*1  of  hydrogen. 
Treated  with  a  boiling  dilute  solution  of  soda  it  yielded  no 
sugar,  but  was  converted  into  an  acid  substance  which  strongly 
reddened  litmus ;  treatment  with  dilute  acids  also  yielded  no 
sugar.  Exhausted  by  soda,  the  bitter  matter  has  the  formula 
Qsog-cTjf 0**,  and  the  acid  which  has  been  yielded  to  tie  alkali 
has  the  formula  C"H*'0' ;  treated  with  hydrochloric  acid  it 
sets  free  an  acid  of  the  formula  C"H"0' or  C"H**0^  which 
appears  to  be  a  product  of  the  oxidation  of  the  free  acid 
already  noticed.  M.  Geuther  considers  that  the  aeoretin  of 
Herr  Thoms  is  nothing  but  impure  acorin.  {AnnalenderOhein., 
ccxl.,  p.  92.) 
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SCINDAPSUS    OFFICINALIS,  Schott 

Yig.— Wight,  Icon.,  t.  781. 

JJab, — Bengal.     The  fruit. 

Vernacular, — Qaj-pipli,  Bari-pipli  ( Hind. ) ,  Gaja-pipal  ( Beng.), 
Atti-tippili  (Tarn,,  Mat,),  Enuga-pippallu  {Td,),  Dodda-hipalli 
(Can.)^  Thora-pimpali  (Mar.),  Motho-pimpali  (Guz.). 

History,  Uses,  &C. — The  ripe  fruit  of  this  plant  is  the 
true  Gaja-pippali  of  the  Nighantas  ;  it  also  bears  the  Sanskrit 
names  of  Kari-pippali,  Kapi-valli,  Kota-valli,  Shreyasi,  and 
Yashira.  It  is  described  as  aromatic,  carminative,  stimulant, 
and  useful  in  diarrhcea,  asthma,  and  other  affections  supposed 
to  be  caused  by  deranged  phlegm.  In  practice  it  is  generally 
used  as  an  adjunct  to  other  medicines.  S.  officincbLk  is  cultivated 
in  Bengal,  chiefly  in  the  Midnapore  district,  and  the  fruits,  cut 
into  transverse  pieces  and  dried,  form  the  Gaja-pipal  of  the 
druggists  of  Eastern  and  Southern  India. 

In  Northern  and  Western  India  an  entirely  different  drug  is 
sold  under  the  same  name  ;  it  consists  of  the  entire  plant  of 
a  Balanophora  often  remaining  attached  to  a  small  piece  of  the 
dead  stick  upon  which  it  grew.  The  largest  of  these  plants 
are  about  five  inches  in  length,  and  consist  of  a  kind  of  cellular 
cup,  from  which  springs  a  scaly  spadix  surmounted  by  a  glan- 
dular-shaped club  of  imperfect  flowers,  beneath  which  the  stem 
is  marked  by  little  pits  showing  the  places  where  the  female 
flowers  were  attached.  This  drug  is  mucilaginous  and  astringent, 
and  is  no  doubt  improperly  substituted  for  the  genuine  article. 

Description, — The  fruit  of  S.  officinalis  occurs  in  slices 
an  inch  or  less  in  diameter  and  about  J  inch  in  thickness,  of  a 
greyish  colour  and  almost  inodorous.  The  slices  consist  of  a 
central  core  surrounded  by  the  seeds  partly  enclosed  in  the  dried 
pulp  of  the  arils ;  when  soaked  in  water  they  swell  up  and 
soften,  and  the  core  may  be  seen  to  contain  numerous  large  Uber 
cells  very  sharply  pointed  at  both  ends  which  act  like  stinging 
hairs.  The  pidp  surrounding  the  seeds  is  full  of  needle-like 
crystals  of  oxalate  of  lime,  similar  to   those  found  in  the   acrid 


544  AROIDE^. 

corms  of  other  aroids.  The  seeds  are  rather  larger  than  hemp 
seeds,  kidney-shaped,  grey  and  polished;  they  contain  a  white 
oily  kernel. 

Chemical  composition. — With  the  exception  of  a  minute  trace 
of  an  alkaloid,  nothing  of  special  interest  was  detected.  The 
mucilage  afforded  jelly-like  precipitates  with  plumbic  acetate 
and  ferric  chloride.     No  tannin  was  present.    Ash,  14'6  per  cent. 

Scindapsus  pertUSUS,  SchotL^  R/ieede,  Sort.  Mai,  xii,y 
U,  20,  21,  is  a  large  perennial  plant,  running  over  trees  and 
rooting  on  them  like  Ivy ;  leaves  alternate,  resembling  those  of 
the  Pipal  (Ficm  religiosa)  but  larger,  often  perforated  and  cut  in 
the  margins;  spadices  shortly-peduncled ;  spathe  gibbous,  acute, 
a  little  longer  than  the  spadix ;  spadix  cylindric*obtuse.  The 
juice  of  the  plant  with  black  pepper  is  given  to  people  who  have 
been  bitten  by  the  Kmriya  Ohanas*  a  snake  so  called  because 
the  part  bitten  by  it  mortifies.  The  juice,  with  that  of  the 
roots  of  Croton  oblongifolium  and  of  the  fruit  of  Mo»wrdica 
CAarantia,  is  also  applied  to  the  bitten  part. 

ALOCASIA  INDICA,  SdwtL 

Fig.— Wight  Jc,  t.  794. 

Hab, — India,  cultivated  in  Bengal  and  elsewhere.  The 
root-stock. 

Vernacular. — M^kand,  Kachu  {Hind,),  M£n-kachu  {Beng,)> 
Eas-alu  {Mar,). 

History,  Uses,  &C.— -This  large  Arum  is  theManaka 
of  Sanskrit  writers  ;  its  root-stock  is  a  valuable  and  important 
article  of  diet  in  Bengal,  and  often  grows  to  an  immense  size, 
being  from  six  to  eight  feet  in  length,  and  as  thick  as  a  man's 
leg.  When  dried  it  can  be  kept  for  a  considerable  time  and 
affords  a  large  supply  of  starchy  food.  In  Western  India  it  is 
much  cultivated  as  an  ornamental  plant  in  gardens,  but  is 
little  known  as  an  article  of  diet;  the  acrid  juice  of  the 
petioles  is,  however,  much  used  as  a  common  domestic  remedy 

*  Daboia  Russellii^  a  viper. 
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on  account  of  its  styptic  and  astringent  properties.  Tlie 
petiole  is  slightly  roasted  and  the  juice  expressed.  We 
have  seen  purulent  discharge  from  the  ears  in  children 
stopped  by  a  single  application.  The  tubers  chopped  fine, 
tied  in  a  cloth  and  heated,  are  used  as  a  fomentation  in 
rheumatism. 

Medicinally  mdnaka  is  said  to  be  useful  in  anasarca,  in 
which  disease  it  is  used  in  the  following  manner.  Take  of  the 
meal  of  the  root-stock  eight  tolas,  rice-meal  sixteen  tol&s, 
water  and  milk  forty-eight  tolas  each ;  boil  them  together  till 
the  water  has  evaporated.  This  preparation  is  called  Mdna- 
manda,  and  is  given  as  an  article  of  diet  to  the  patient,  nothing 
else  being  allowed  during  its  administration  except  milk. 
(Chakradatta.) 

As  a  vegetable,  the  root-stock  is  peeled,  cut  in  small  pieces 
and  well  boiled  to  remove  its  acridity ;  it  is  then  mixed  with 
other  vegetables  and  cooked  with  the  usual  condiments. 
Dr.  D.  Basu  {DicLJEcon.  Prod.  Ind,/\,,  178)  remarks — **I  have 
never  used  it  solely  as  a  medicine ;  but  as  food  taken  frequently^ 
it  seems  to  act  as  a  mild  laxative  and  diuretic.  In  piles  and 
habitual  constipation  it  is  useful.*'  Surgeon-Major  R.  S. 
Dutt  (idetri)  states  that  it  is  a  very  agreeable  vegetable  during 
convalescence  of  natives  from  bowel  complaints;  it  is  light 
and  nutritious  and  somewhat  mucilaginous.  The  ash  of  the 
root-stocks  mixed  with  honey  is  a  popular  remedy  for 
aphthae. 

Description. — The  root-stock  occurs  in  large  round 
pieces,  a  foot  or  more  in  length,  and  covered  externally  by  the 
brown  dried  remains  of  the  leaf  petioles  and  their  sheaths. 
Internally  it  is  white,  opaque,  and  starchy,  and  when  fresh  has 
an  acrid  odour  which  is  lost  on  drying.  Pulped  and  washed 
it  yields  a  large  quantity  of  pure  white  starch. 

Chemical  composition. — The  acridity  of  this  plant  has  been 
shown  by  Pedler   and  "Warden   (Jr.,    Asiatic    Soc.y   Bengal ^ 
Vol.  LVII.,  Part  II.)  to  be  due  to  the  large  number  of  acicular 
crystals  of  oxalate  of  lime  contained  in  its  tissues. 
HI— 69 
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AMORPHOPHALLUS   CAMPANULATUS, 

Blunte. 

Fig.— ifo^rft.  Cor.  PL  iiu,  t.  272 ;  Bot.  Mag.,  t.  2812  ;  Wight 
Ic,  785. 

Hab. — India.     Much  cultivated.     The  tubers. 

Vernacular. —  Jimi-kand  {Hind.),  01  (Beng.),  Surana  (Mar., 
Guz.),  Suranu  (Can,),  Karunai-kizhangu  (TTii/w.),  Kanda-godda 
(Tel.)f  Karuna-kizhanna  (MaL). 

History,  Uses,  &C*— This  arum  occurs  as  a  wild  plant 
on  the  banks  of  streams  and  also  in  several  cultivated  forms. 
It  is  the  Surana  and  011a  of  Sanskrit  writers,  and  among  other 
synonyms  bears  that  of  Arsoghna  or  "destroyer  of  piles."  For 
medicinal  use,  Sarangadhara  directs  the  tuber  to  be  covered  with 
a  layer  of  earth,  roasted  in  hot  ashes,  and  administered  with  the 
addition  of  oil  and  salt.  Several  confections  are  also  used,  such 
as  the  Laghuourana  modaka,  VriJmt  surana  modaka,  8fc.  ;  these 
are  made  of  the  tubers  of  the  plant  with  the  addition  of  treacle, 
aromatics  (ginger  and  pepper)  and  Plumbago  root,  and  are 
given  in  doses  of  about  200  grains  once  a  day  in  piles  and  dys- 
pepsia. The  dried  tubers  of  the  wild  plant,  peeled  and  cut  into 
segments,  are  sold  in  the  shops  under  the  name  of  Madan-mast. 
The  segments  are  usually  threaded  upon  a  string,  and  are  about 
as  large  as  those  of  an  orange,  of  a  reddish-brown  colour, 
shrunken  and  wrinkled,  brittle  and  hard  in  dry  weather ;  the 
surface  ismammillated.  When  soaked  in  water  they  swell  up  and 
become  very  soft  and  friable,  developing  a  sickly  smell.  A 
microscopic  examination  shows  that  the  root  is  almost  entirely 
composed  of  starch.  Madan-mast  has  a  mucilaginous  taste,  and 
is  faintly  bitter  and  acrid ;  it  is  supposed  to  have  restorative 
powers,  and  is  in  much  request ;  it  is  fried  in  ghi  with  spices  and 
sugar.  It  is  interesting  to  note  that  the  tubers  of  the  greater 
Dracontia  (jDw«c.,  ii.,  155)  were  preserved  by  the  Greeks  in 
the  same  manner  for  medicinal  use.  The  cultivated  plant  is 
largely  used  as  a  vegetable ;  under  cultivation  it  loses  much  of 
its  acridity  and  grows  to  an  enormous  size. 
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Synantherias  sylmtica,  Schott.,  is  regarded  by  the  Hindus 
as  a  kind  of  wild  Surana,  and,  with  the  wild  form  of  Amorpho- 
phallus  campanulatus,  bears  the  Sanskrit  name  of  Vajra-kanda 
**thunder-bolt.''  The  country-people  use  the  crushed  seed  to 
cure  toothache ;  a  small  quantity  is  placed  in  the  hollow  tooth 
and  covered  with  cotton ;  it  rapidly  benumbs  the  nerve ;  they 
also  use  it  as  an  external  application  to  bruises  on  accoimt  of 
its  benumbing  effect.  In  the  Concan  the  seeds  rubbed  into  a 
paste  with  water  are  applied  repeatedly  to  remove  glandular 
enlargements.  The  fruit  is  yellow,  about  the  shape  and  size  of 
a  grain  of  maize,  closely  set  round  the  upper  part  of  the  spike, 
which  is  several  feet  in  height,  and  as  large  as  that  of  the  plan- 
tain. The  skin  of  the  fruit  is  tough,  the  pulp  scanty  and  yel- 
low ;  it  encloses  two  seeds  having  the  shape  of  a  coffee  bean, 
and  placed  with  their  flat  surfaces  in  apposition.  The  testa  of 
the  seed  is  soft,  greenish-brown  externally,  green  internally  ; 
the  kernel  is  white,  adhering  closely  to  the  testa,  soft  and  juicy 
when  fresh,  but  rapidly  becoming  hard  and  dry  when  cut.  The 
taste  is  intensely  acrid,  after  a  few  seconds  it  causes  a  most 
painful  burning  of  the  tongue  and  lips,  which  lasts  for  a  long 
time,  causing  much  salivation  and  subsequent  numbness.  A 
section  of  the  fruit  and  seed  show  the  following  structure  from 
without  inwards  : — lat,  several  rows  of  thick- walled  cells,  having 
yellowish-brown  granular  contents  (skin) ;  2nd,  a  parenchyma 
composed  of  thin-walled  cells,  having  no  solid  contents  except 
needle-shaped  crystals  (pulp) ;  3rrf,  several  rows  of  small  cells 
containing  chlorophyll  (testa  of  seed) ;  ith,  a  delicate  paren- 
chyma, the  cells  of  which  are  loaded  with  very  small  starch 
granules,  mostly  round,  some  truncated. 

The  tubers  of  Sanramatum  pedatum,  Schott.,  are  very  acrid, 
and  are  used  externally  under  the  namea  of  Bhasamkand  and 
L6t  as  a  stimulating  poultice.  The  plant  is  extremely  common, 
and  its  pedate  leaves  appear  with  the  first  rain  in  June.  The 
flower,  which  is  produced  just  before  the  rains,  seldom  attracts 
notice»  being  more  or  less  buried  in  the  soil.  The  tubers  are 
about  as  large  as  small  potatoes,  and  of  the  same  shape  as  those 
of  the  Surana. 
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CRYPTOCORYNE  SPIRALIS,  Fisch. 

Fig.— Weight  Icon.,  L  773. 

Hab. — Marshy    banks    and    standing    water.     Southern 

India.     The  rhizome. 

Vernacular. — Nattu-ati-vadayam  ( Tarn, ) ,  N4tti-ati- vasa 
(Tel.). 

History,  Uses,  &C. — The  Ati-vadayam  of  the  Tamils 
is  the  Atis  of  Northern  India,  and  is  the  tuber  of  Aconitum 
heterophyllum.  The  country  Atis  of  the  Madras  Presidency 
has  for  a  long  time  been  undetermined,  until  in  1888  Mr.  M.  A- 
Lawson  was  able  to  refer  it  to  Oryptocort/ne  spiralis  and  a 
species  of  Lagenandra.  Moodeen  Sheriff  says  the  root  bears  a 
strong  resemblance  externally  to  Ipecacuanha,  and  he  has  used 
it  as  a  tonic  and  anti-periodic  with  children.  It  attracted 
attention  a  few  years  ago  through  several  packages  of  it 
appearing  in  the  London  market  as  "  False  Ipecacuanha.'*  It 
is  a  well-known  drug  in  Ceylon,  where  it  is  employed  by  the 
native  doctors  in  decoctions  in  combination  with  other  drugs 
as  a  remedy  for  infantile  vomiting  and  cough,  and  in  the  case 
of  adults  for  abdominal  complaints  and  fever.  The  Singhalese 
obtain  the  drug  from  India  and  value  it  at  4  annas  per  pound 
retail. 

Description. — Leaves  petioled,  linear-lanceolate;  spathe 
sessile,  much  shorter  than  leaves,  twisted  ;  ovary  5-celled.  The 
rhizome  is  about  the  thickness  of  a  small  quill.  The  drug 
appears  in  broken  pieces  from  ^  to  1^  inch  long,  annulated,  of 
grey  or  dark-grey  colour  externally  and  white  internally, 
inodorous  and  acrid  in  taste. 

In  the  Cryptocoryne  the  annulations  are  not  so  frequent,  and 
the  drug  is  more  slender  than  in  the  Lagenandra. 

Chemical  composition. — The  drug  contains  starch  and  numer- 
ous bundles  of  raphides,  but  no  alkaloidal  active  principle  has 
been  separated. 

Lagenandra  toxicaria,  Dalz.,  Rheede',  Sort  Mai.  xi., 

t.  23,  is  a  marsh  plant,  three  feet  high,  with  a  thick,  creeping, 
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fleshy  rhizome,  juicy  and  white,  sending  o£f  numerous  thick 
fleshy  roots  of  a  white  colour.  The  leaves  are  on  long  petioles, 
oblong,  obtuse,  entire  coriaceous,  large ;  sheaths  stipulary, 
opposite  the  leaf;  scapes  axillarj',  solitary,  compressed;  spathe 
longer  than  the  scape,  tubular  at  the  base,  attenuated  into  a 
long,  slender  apex;  fruit  compound,  about  1  inch  in  diameter; 
seeds  cylindric-oblong,  minute,  several  in  each  cell,  erect  from 
the  base.  The  plant  is  a  native  of  Southern  India,  and  is 
considered  to  be  very  poisonous.  Rheede  says  of  it: — 
''Balneum  ex  hac  planta  praBparatum  omnem  corporis  aestum 
reficit." 

Rheede  (xii.,  9)  states  that  the  root  of  Remusatia  viviparUy 
Mfiravara  Tsjembu  {MaL),  Rukh-alu  (Afar.),  is  made  into  an 
ointment  with  turmeric  and  used  as  a  remedy  for  itch, 
and  that  the  juice  with  cow's  urine  is  considered  to  be 
alexipharmic. 

TACCA  ASPERA,  Boxb. 

Hab, — Tropical  India.     The  tubers. 

Vernacular. — Virahi-kand  (HtW.,  Beng.)^  Dukar-kand  (Mar,, 
Guz,),  Handi-gadde  (Can.), 

History,  Uses,  &C. — This  plant  is  the  Vardhi-kanda 
or  Sukara-kanda  of  the  Nighantas,  so  called  from  its  being  a 
favourite  food  of  the  wild  boar.  It  is  described  as  sweet, 
digestive,  nourishing  and  tonic ;  useful  in  cachectic  affections, 
such  as  leprosy,  &c.  T.  aspera,  T.  liBvis,  and  T,  pinnatifida  all 
have  tuberous  roots,  from  which  a  starch  resembling  arrowroot 
may  be  obtained,  and  all  three  plants  are  probably  utilized  by 
the  herbalists,  who  usually  supply  the  coarsely  prepared  starch 
to  their  customers. 

,  Description.— The  root  is  an  oblong  curved  tuber,  of  a 

middling  size,  with  wiry  fibres  from  its  sides;  externally  of  a 
dark -brown  or  blackish  colour,  and  internally  of  a  pale  yellow- 
ish white.     It  has  a  bitter,  nauseous  taste.  A  full  description  of 
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the  plants  as  well  as  of  the  two  other  species  mentioned,  will  be 
be  found  in  Roxburgh's  Flora  Indica. 


PISTIA   STRATIOTES,  Linn. 

Fig. — Boxh.  Cor.  PL  iii.,  t,  268 ;  Bheede^  Hort.  Mai.  xt\, 
t.  32.     Water  soldier  (Eng.). 

Hab. — Tanks  and  ponds  of  India.     The  whole  plant. 

Vernacular. — Jal-Kunbhi  (ffm^.),  GondAla,  Sh6rval  (3far.), 
Agasatamaray  {Tarn.), 

History,  Uses,  &C. — Amongst  the  Sanskrit  names  of 
this  plant  we  may  notice  Jalodbhuta,  Jalasaya,  Quccha-bodhra, 
and  Paniya-prishthaja  ''bom  on  the  surface  of  water."  This 
aquatic  plant  is  a  native  of  Asia,  America,  and  Africa ;  it  is 
considered  by  the  Hindus  to  be  cooling  and  demulcent,  and 
is  prescribed  in  cases  of  dysuria  in  the  quantity  of  about 
ten  pagodas'  weight  twice  daily ;  the  leaves  are  made  into  a 
poultice  for  the  piles.  [Ainslie.)  The  ashes  are  applied  to 
ringworm  of  the  scalp,  and  in  some  parts  of  India  are  known 
as  '  Fana  salt.' 

A  notice  of  the  plant  will  be  found  in  Arabic  and  Persian 
medical  works  under  its  Greek  name  orpartwTijr, 

Description. — Often  found  floating  on  stagnant  pools, 
leaves  sub-rotund,  obcordate,  rosulate,  waved  on  the  margins, 
the  nerves  spreading  like  a  fan,  uniting  into  a  truncate  arc 
at  the  base;  spadices  axillary,  solitary,  seated  on  a  short 
scape. 

Chemical  composition. — The  plant  and  salt  have  been  examined 
by  Warden  of  Calcutta,  who  reports  that  the  weed  dried  at 
130**  C.  and  carbonized  yielded  31  per  cent,  of  total  ash,  of 
which  6  per  cent,  was  soluble.  The  sample  of  **salt*'  was 
slightly  deliquescent,  alkaline  in  reaction,  and  had  the  appear-  i 

ance  of  dirty  common  salt.     Dried  at  180''  it  yielded  73  per  ' 

cent,  of  potassic   chloride,  22*6   per  cent,   of  potassic   sulphate,      , 


t 
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und  minute  quantities  of  potassic  carbonate^  sodic  chloride, 
calcic  sulphate^  magnesic  sulphate,  and  ferric,  aluminic  and 
silicic  oxides*     (Cheni.  News^  March  23>  1883,  p.  133.) 


DIOSCORINE^. 

This  genus  is  of  much  importance  as  a  source  of  food  in 
India,  and  some  of  the  species  are  used  medicinally  on  account 
of  their  acrid  or  bitter  properties.  In  Sanskrit  they  bear  the 
general  name  of  alu^  and  the  different  species  are  distinguished 
by  prefixes,  e.^.,  Madhvalu  "sweet  yam"  (Dioscorea  aculeata), 
Pindalu  "globose  yam"  (2>.  globosa),  Eaktala  "red  yam" 
(Z).  purpurea),  &c*  But  the  Sanskrit  name  alu  is  also  applied 
to  other  plants  having  tuberous  roots,  and  it  is  therefore 
difficult  to  say  what  the  original  meaning  of  the  word  may  haye 
been.  Dioscorea  bulbifera  in  its  wild  state  is  extremely  bitter  ; 
the  small  potato-like  tubers  on  the  vine  dried  and  powdered  are 
used  as  a  medicinal  application  to  sores^  and  are  given  inter- 
nally in  4  massa  doses  with  a  little  cumin  and  sugar  in  milk 
as  a  remedy  for  syphilis  and  for  dysentery ;  the  powder  made 
into  a  bolus  with  butter  is  given  to  check  diarrhooa ;  the  roasted 
tubers  of  the  cultivated  variety  made  into  balls  with  ghf  and 
sugar-candy  have  a  reputation  as  a  remedy  for  piles:  under 
cultivation  the  plant  loses  its  bitterness,  and  is  much  grown  for 
the  tubers  which  are  roasted  and  eaten. 

D,  tnphylla  is  very  acrid,  and  its  tubers  are  sometimes  used 
as  a  plaster  to  disperse  swellings.  We  have  received  the  tuber 
of  this  yam  from  Burma,  where  it  is  u§ed  as  a  poison ;  when 
taken  internally  it  causes  great  irritation  in  the  mouth  and 
throat,  vomiting  of  blood,  a  sense  of  sujBEocation,  drowsiness,  and 
exhaustion :  and  it  is  said  that  a  piece  of  the  tuber,  the  size  of 
an  apple,  is  sufficient  to  cause  death  in  six  hours.  Nevertheless 
the  Burmese  use  it  as  an  article  of  food  after  it  has  been  cut  in 
thin  slices,  repeatedly  washed,  and  steamed  in  an  earthen  pot. 
The  Burmese  name  is  Choo-ay-oo.     In  Sanskrit  the  tuber  bears 


562  OYPERACEjE. 

the  name  of  Pashpoli  '^strangle  cake/'  For  an  account  of  the 
economic  uses  of  the  different  species  of  Dioscorea  cultivated  in 
India,  we  must  refer  the  reader  to  theDeV?^.  Econ,  Prod,  oflndia^ 
iii.,  p.  115. 

The  tubers  yield  a  milky  juice  containing  a  small  quantity  of 
fat,  a  resin,  and  caoutchouc.  Analysis  of  tubers — Water  60' 722, 
Ash  free  from  C,  CO,*  and  Si  O^  0*895,  Protein  compounds  4*485. 

The  following  analyses  of  I),  alata  and  edulk  are  by  Payen 
(Compt»  rendus,  xxv.,  1847,  and  Moser,  Landic.  Versuchsst, 
Bd.,  20,  ]877). 

Dioscorea  alatft.     D.  edulis. 

Water 7964  6072 

Nitrogenous  matter    ,       1*93  4*48 

Fat   0-35 

Nitrogen  free  extractive    ...     17" 3 3  32 '47 

Cellulose 1-09 

Ash  1-10  0-89 

In  dry  subfitances. 

Nitrogen  1*52  1-82 

Carbohydrates 82'66 

The  nitrogen-free  extractive  of  Z).  alata  contained  4  79  per 
cent,  cane-sugar,  '18  per  cent,  cellulose,  and  25*19  per  cent, 
starch. 

CYPERACE^. 
CYPERUS    ROTUNDUS,  Linn. 

Fig.— Bottl.  28,  t.  14,/.  2. 

Hab. — Throughout  India.     The  tubers. 

Vernacular. — Motha  {Hind,,  Ghiz.),  Korai  (Tarn.),  Bhadra- 
muste,  Tunga-muste  (TeL),  Bimbal,  Barik-motha (Mar,),  Mutha 
{Beng,), 

History,  Uses,  &C. — This  is  the  Mustaka  of  Sanskrit 
writers  ;  it  is  considered  to  be  diuretic,  diaphoretic,  astringent. 
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and  stomacliicy  and  is  prescribed  in  febrile  affections  and 
derangements  of  the  bowels.  In  Indian  domestic  medicine  the 
fresh  tabers  are  applied  to  the  breast  in  the  form  of  a  paste  as 
a  galactagogue. 

C  rotundus  is  doubtless  the  ^^^*»  (Suad)  of  Abu  Hanifeh,  who 
describes  it  as  a  certain  kind  of  sweet-smelling  root  or  rhizome 
(^JjO>  round,  black,  hard  like  a  knot,  which  is  an  ingre- 
dient in  perfumes  and  medicines.  In  the  Kimia  it  is  said  to 
possess  a  wonderful  efficacy  for  healing  ulcers  and  sores.  Ibn 
Sina  says  that  the  best  kind  of  Suad  is  that  which  comes  from 
Kufa  in  Chaldea,  and  that  the  Indian  drug  ((7.  acaHmm)  is  said 
to  make  the  hair  grow  thin.  He^  along  with  other  Arabian  and 
Persian  writers,  describes  the  drug  as  attenuant,  diuretic,  em- 
menagogue,  lithontriptic,  and  diaphoretic ;  they  prescribe  it  in 
febrile  and  dyspeptic  affectionst  and  in  one  ounce  doses  as  an 
anthelmintic  ;  externally  it  is  applied  to  ulcers^  and  used  as  an 
ingredient  in  warm  plasters. 

Dioscorides  calls  it  Kvntpoi  and  notices  its  use  as  a  diuretic 
and  emmenagogue  and  as  an  application  to  scorpion  stings 
and  ulcers;  he  also  states  that  it  is  an  ingredient  in  warm 
plasters. 

Herodotus  (4,  71)  notices  it  as  an  aromatic  plant  used  by 
the  Scythians  for  embalming,  xvircipov  is  mentioned  in  the 
Iliad  (21,  351)  and  Odyssey  (4,  608)  and  by  Theophrastus  in 
his  fourth  book ;  it  appears  to  have  been  a  favourite  food  of 
horses.  Pliny  (21, 18)  calls  it  Juncus  ti^ngularis  or  anguloHua  ; 
it  is  also  probably  the  Juncus  of  Gelsus  (3,  21),  mentioned  as 
an  ingredient  in  a  diuretic  medicine  for  dropsy,  although  he 
calls  it  Juncus  quadratuB. 

Description. — Culms  erect,  1—2  feet,  triangular,  with 
rounded  angles ;  leaves  radical ;  sheatbing  shorter  than  the 
culms;  root  tuberous,  tubers  often  crowded  together,  size  of 
filberts,  brown  or  black  externally,  white  internally,  odonr  like 
that  of  Aoorus ;  umbels  terminal,  compound ;  involucre  3-leaved, 
unequal ;  spikes  linear,  sub-sessile.  Often  a  troublesome  weed 
in  cultivated  ground. 
HI— 70 
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CYPERUS  SCARIOSUS,  B  Br. 

Fig — C.  B'  Clarke,  Linn,  Soc,  Journ.  xxi,,  169. 

Hab. — Damp  places  in  Bengal.     The  tubers. 

.  Vernacular, — N^gar-motha  {Hind.j  Ouz.),  Nagar-mutha 
(Beng,),  Lav^la,  N^gar-motha  (Mar.),  Muttah-kach  (Taw**), 
£ola-tunga-muste  (TeL),  Konnari  (Can.). 

History,  Uses,  &C.— This  plant  produces  the  aromatic 
tubers  which  have  long  been  in  use  in  Hindu  medicine  and 
perfumery  under  the  Sanskrit  name  of  Nagar-mustaka ;  they 
are  considered  to  have  the  same  medicinal  properties  as  those 
of  C.  rotundus.  Arabian  and  Persian  writers  mention  thiB 
Indian  Cyperus,  but  consider  it  to  be  inferior  to  0,  rotundus. 
In  the  Conoan,  Nagarmoth,  Solanum  indicum,  Tinospora 
cordifolia,  Ginger  and  Emblic  myrobalans,  of  each  2  tolfis^  are 
powdered  and  divided  into  5  parts,  and  one  part  taken  daily 
in  decoction  with  a  little  honey  and  long  pepper  as  a  febrifuge. 
Several  other  prescriptions  of  a  similar  nature  are  used  in  fever, 
and  will  be  found  in  the  Wanatish&di  Prakasha.  In  dysentery, 
Nagarmoth,  Mocharas,  Lodhra,  Daitiphul  ( Wbodjbrdia  floribunda 
flowers),  unripe  Bael  fruit,  and  the  seeds  of  Holarrhena 
antidysenterica  are  ground  with  whey  and  molasses  and  given 
in  6  massa  doses.  In  famine  seasons  Ndgarmoth  has  proved 
a  valuable  resource  to  the  poor. 

Description. — The  ovoid  tubers  of  this  plant  arc  developed 
upon  a  thin  underground  stem,  and  are  simple  or  branched, 
generally  about  2  inches  long  and  ^  an  inch  in  diameter ;  the 
external  surface  is  marked  by  a  number  of  annular  ridges,  and  is 
almost  concealed  by  the  remains  of  leaves;  when  these  are 
removed,  the  colour  of  the  tuber  is  a  deep  brown ;  a  few  wiry 
rootlets  arise  from  its  under  surface,  and  at  the  lower  end  is  a 
portion  of  the  underground  stem.  The  substance  of  the  tuber 
is  hard  and  of  a  reddish  colour ;  it  is  divided  into  a  central  and 
cortical  portion,  the  latter  being  of  a  darker  colour.  The  odour 
is  strongly  aromatic  like  Acorus,  but  somewhat  terebinthinate. 
The  plant  is  aquatic  and  grows  in  the  Concan  in  ponds  and 
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ditches  along  with  Scirpua  subulatus,  Vahl. ;  both  plants  are 
called  Lavfla  in  Marathi,  a  name  which  appears  to  be  equiva- 
lent to  the  English  Bush. 

MicTMeopie  structure, — The  outermost  layer  of  the  cortical 
portion  is  composed  of  large  bundles  of  reddish-brown  stonj 
cellsy  separated  from  one  another  by  interspaces ;  within  it  are 
from  6  to  8  rows  of  very  thick-walled,  empty  cells  ^  next  a  tissue 
of  thick-walled  cells^  most  of  them  full  of  large  starch  granules^ 
but  some  containing  essential  oil  and  probably  resinous  matter. 
The  central  portion  of  the  tuber  is  separated  from  the  cortical 
by  a  single  row  of  small  yellow  stone  cells ;  it  is  composed  of 
thick-walled  cells  full  of  starch  like  those  in  the  cortical  por- 
tioUy  but  differs  from  it,  inasmuch  as  many  of  the  cells  contain 
red  colouring  matter.  Large  vascular  bundles  abound  in  the 
root,  some  of  them  are  surrounded  by  a  layer  of  stony  cells. 

Commerce, — Two  kinds  of  Ndgarmoth  are  met  with  in  this 
market— Surat  and  Kattiawar;  the  first  is  heavier  and  more 
aromatic  than  the  second.  Value — Surat,  Rs.  2  per  maund  of 
37^  lbs. ;  Kattiawar,  Rs.  1  J.  The  Surat  Nfigarmoth  is  probably 
obtained  from  Bdjputana,  where  the  plant  is  common  in  tanks, 

Scirpus  KySOOr,  Rojcb.  Vem. — Elasfrd  (Hind.), 
Kachara  [Bomb.),  The  tuberous  root  found  in  tanks,  about  the 
size  of  a  nutmeg,  and  of  a  black  colour  externally,  has  astringent 
properties,  and  is  g^ven  in  diarrhoea  and  vomiting. 

We  have  met  with  two  other  species  of  Cyperus,  yielding 
edible  tubers.  The  one,  called  "Thegi"  in  Guzrathi,  is 
probably  C  buBxxfm.  It  grows  in  the  sand  on  the  coast  of 
Kattiawar,  and  is  tised  as  a  bread-stuff  at  all  times,  and  was  of 
much  valve  in  the  last  famine.  The  tubers  are  ovoid  and 
pointed,  about  ^  of  an  inch  in  length,  homy  and  translucent, 
brittle  when  dry  and  farinaceous  when  powdered.  The  other 
is  called  "  Pudhya  '^  in  Marathi ;  it  grows  in  salt  rice-fields,  and 
is  eaten  in  the  Southern  Concan.  The  tubers  are  half  an  inch 
or  a  little  more  in  length,  surface  brown,  with  the  remains  of 
membranaceous  sheaths  arising  from  four  transverse  rings, 
hardy  white  and  mealv  within. 
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The  analyses  of  these  tubers  gave  the  following  results 

Thegi.  Pudhya. 

Fat -73  -65 

Sugar,  £c.  (spirit  extract)    ...       '82  1*64 

Oum  and  carbohydrates   9*00  5*69 

Albuminous  matter  6*68  8*68 

Starch 6299  6624 

Fibre  678  4-51 

Ash 3-60  206 

Moisture    10'40  10-53 

100-00  100-00 


The  amount  of  nitrogen  in  the  first  was  1'07  per  cent,  and  in 
the  second  1*39  per  cent.  There  were  traces  of  an  alkaloid  in 
both  tubers. 

KYLLINGIA  MONOCEPHALA,  Linn. 

Fig. — Rheede,  Hort.  Mai.  xii.,  t.  63  ;  Rumph.  Amb.  vi.,  8, 
f.  2  ;  Rota.  Or.,  13,  <.  4,/.  4. 

KYLLINGIA  TRICEPS,  Linn. 

Fig. — Bheede,  Hort.  Mai.  xn.,  U  52. 

Hab. — Throughout  the  Peninsula  of  India.     The  roots- 

Vernacular, — Nirbisi  (Hind.)^  Sveta-goth6bi,  Nirbishi 
(Beng,),  Mottenga,  Pee-mottenga  {MaL),  Musta  {Mar.). 

History,  Uses,  &C. — These  plants  are  the  Nirvisha  of 
Sanskrit  medical  writers,  who  describe  them  as  antidotal  to 
certain  poisons.  Bheede  describes  K  triceps  and  K.  mono^ 
eephala  as  having  similar  properties,  and  states  that  the  former 
plant  is  called  Coquinha  by  the  Portuguese.  In  Malabar  a 
decoction  of  the  roots  is  used  to  relieve  thirst  in  fevers  and 
diabetes,  and  oil  boiled  on  the  roots  to  relieve  pruritus  of  the 
skin.  He  also  states  that  they  distil  an  oil  from  the  roots, 
which  is  of  a  dark  yellowish-green  colour,  pleasant  odour  and 
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pungent  taste,  and  which  is  used  for  the  same  purposes  as  the 
decoction  and  to  promote  the  action  of  the  liver. 

Irring  states  that  K.  manocephala  is  used  at  Ajmere  as  an 
antidote  like  zedoary,  and  Roxburgh  notices  its  use  as  an  anti- 
dote in  Bengal. 

These  plants  have  the  odour,  and  apparently  all  the  qualities, 
of  Cyperus  rotundus. 

Description. — The  roots  are  creeping,  those  of  K.  triceps 
bear  tubers.  The  culms  are  erect  and  triangular,  leafy  at  the 
base.  The  leaves  membranaceous,  flat  towards  the  apex,  ciliated 
with  minute  bristles  on  the  margin  and  keel.  The  flower-heads 
of  K.  manocephala  are  solitary,  globose,  dense  and  white ;  whilst 
those  of  K.  triceps  consist  of  from  3  to  6  spikes,  one  of  which  is 
much  larger  than  the  rest.  The  involucres  are  3  to  4  leaved, 
unequal,  the  longest  leaf  as  long  as  the  culm. 

GRAMINEiE. 
ANDROPOGON  SCHCENANTHUS,  Linn. 

Fig.— Boyfe,  ///.,  t.  97;  THn.  8p.  Or.  m.,  t.  327.  Rusa 
grass,  Ginger  grass  {Eng.),  Scheenanthe  des  Tndes  (J^.)- 

Hab. — Indian  Peninsula,  Western  Ghauts,  extending  spar- 
ingly to  the  coast.    The  essential  oil. 

Vernacular. — Sugandha  tob&,  Bus£,  Gandhis,  Gandhbel,  Mir- 
chiya  gandh  {Hind.,  Oux.),  Agiy^-ghas,  Gandha-bena  (Beng,), 
Sugandhirohisha,  Bohishe-gavat  {Mar/j^  Parimalada-ganjani 
(Can.),  Sakanard-pill6  (Tarn.). 

History,  UseSf  &C. — This  grass  is  the  Bhustrina  or 
Bhutrina  "  earth  grass ''  of  the  Baja  Nirghanta,  and  is  also 
known  as  Bohisha  in  Sanskrit.  Among  the  synonyms  which 
it  bears,  we  may  mention  Gandha-kh^  and  Ghmdha^trina 
''odorous  grass,''  8u-rasa  ''well  flavoured,''  and  Sn-gandha 
''having  an  agreeable  odour."  It  is  described  as  aromatic 
and  stimulant  and  useful  in  bilious  and  phlegmatic  affecttons* 
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Mahometan  writers  upon  Indian  Materia  Medica  confound 
A.  Schmnanthus  with  Izkhir  (A.  laniger),  and  Mir  Muhammad 
Husain  gives  Rus  as  an  Indian  name  for  Izkhir;  he  also  men- 
tions several  other  Indian  names,  such  as  Gandhis,  Gandhbel, 
&c.,  showing  that  he  was  well  acquainted  with  Edsa  grass. 
The  author  of  the  Tuhfat'el'muminin  mentions  a  distilled  water 
prepared  from  Izkhir,  and  also  an  oil  made  by  macerating  the 
grass  in  sweet  oil  exposed  to  the  sun  ;  it  is  therefore  probable 
that  in  his  time  (1669)  the  essential  oil  was  not  made  from 
A.  Schmnanthus.  The  industry  probably  commenced  in  the 
18th  century  whilst  Khandesh  was  in  a  flourishing  condition 
under  its  Mahometan  rulers. 

A.  Schmnanthm  was  first  brought  to  the  notice  of  Europeans 
by  General  Martin,  who  collected  the  seeds  in  the  Balaghat, 
during  the  war  with  Tippu  Sultan,  and  cultivated  the  plant  at 
Lucknow,  whence  he  sent  seeds  to  Roxburgh,  in  Calcutta,  The 
first  mention  of  the  oil  is  by  Maxwell  in  1825  (Calcutta  Med. 
Fhys.  Trans.,  i.,  p.  367) ;  it  was  afterwards  described  by  Forsyth, 
1827  {Ibid.,  iii.,  p.  213).  The  A.  Nardus  of  AinsHe,  which  he 
calls  ginger  or  spice  grass,  is  doubtless  the  same  plant ;  he  notices 
its  use  in  infusion  as  a  stomachic,  and  states  that  an  essential  oil 
is  prepared  from  it  which  is  useful  in  rheumatism. 

Preparation  of  the  oil. — The  oil  distillers  in  Khandesh  call  the 
grass  Motiya,  when  the  inflorescence  is  young  and  of  a  bluish- 
white  colour ;  after  it  has  ripened  and  become  red,  it  is  called 
Sonfiya.*  The  oil  obtained  from  it  in  the  first  condition  has  a 
more  delicate  odour  than  that  obtained  from  the  ripened  grass. 
The  Motiya  oil  is  usually  mixed  with  the  sepond  kind,  which 
by  itself  would  not  fetch  a  good  price  in  the  European  market. 
The  grass  grows  freely,  though  not  very  widely,  on  open  hill- 
sides in  West  Khandesh,  especially  in  Akr£ni.  The  original 
seat  of  the  manufacture  was  Pimpalner,  but  as  the  oil  is  in 
great  demand,  the  manufacture  has  of  late  spread  to  Nandurbir^ 
Shahada,  and  Taloda.     The  makers  are  Musalmans,  who,  at  the 

*  We  are  indebted  to  Mr.  A.  Lucas,  Assistant  Collector,  Khandesh,  for 
specimens  of  the  Motiya  and  Sonfiya  grasses  from  the  distilling  districts. 
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close  of  the  rains,  about  September,  wheo  the  grass  is  ripening, 
buy  it  from  the  Bhils,  stack  it,  and  set  furnaces  at  the  sides  of 
brooks  where  wood  and  water  are  plentiful.  A  large  pit,  four 
feet  long  by  two  wide  and  two  and  a  half  deep,  is  dug,  and  a 
furnace  {chula)  prepared.  On  this  furnace  is  placed  a  copper 
or  iron  caldron,  large  enough  to  hold  from  30  to  50  pots  of 
water.  After  pouring  in  some  water,  the  caldron  is  filled  to 
the  brim  with  chopped  grass,  and  a  little  more  water  is  added. 
The  mouth  of  the  caldron  is  carefully  closed  with  an  iron  or 
copper  plate,  made  fast  with  wheat  dough.  From  a  hole  in  this 
lid,  a  bamboo  tube,  wrapped  in  a  piece  of  cloth,  plastered  with 
the  flour  of  Udid  (Phaaeolus  Mungo,  Linn.,  black  var.)^  and 
bound  with  ropes,  passes  into  a  second  closed  caldron,  sunk  to 
the  neck  in  running  water.  The  steam  from  the  grass  is  con- 
densed in  the  second  caldron,  which,  when  full,  begins  to  shake. 
The  tube  is  then  skilfully  removed,  and  the  contents  of  the 
caldron  poured  into  a  third  similar  vessel  and  stirred.  Then  the 
oU  begins  to  appear  on  the  surface,  and  is  slowly  skimmed  ofi. 
The  distillate  is  returned  with  fresh  grass  to  the  still.  In 
1879-80  the  number  of  stills  was  197,  producing  about  71  cwts. 
of  oil.  More  than  100  stills  are  worked  inNandurb&r  alone,  and 
the  increase  of  the  manufacture  is  prevented  only  by  the 
scarcity  of  the  grass.  The  oil  is  packed  in  skins,  and  sent  on 
bullock  back  over  the  Kundaib&ri  Pass  to  Surat,  and  by  Dhulia 
and  Manmad  to  Bombay. 

We  are  assured  by  the  Bombay  dealers  that  all  the  oil  of 
commerce  is  more  or  less  adulterated  ;  and  a  comparison  of  the 
commercial  article  with  some  oil  distilled  by  one  of  us  supports 
this  statement ;  the  adulteration  is  said  to  be  practised  by  the 
distillers,  who,  we  are  informed,  are  regularly  supplied  with  oil 
of  turpentine  from  Bombay.  373  lbs.  of  grass  received  from 
Khandesh  and  submitted  to  distillation  under  our  own  superin- 
tendence in  Bombay  yielded  1  lb.  5^  ozs.  of  oil.  Portions  of 
this  oil  were  mixed  with  oils  of  turpentine,  groundnut,  rape, 
and  linseed ;  with  all  three  it  formed  a  milky  or  turbid  mixture, 
but  the  two  first,  after  standing  for  some  days,  became  perfectly 
bright.  We  are  informed  that  formerly  it   was  the  custom  to 
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adulterate  with  groundnut  oil,  but  that  turpentine  is  now  used, 
as  it  cannot  be  detected  by  the  evaporation  test. 

The  use  to  which  Rasa  oil  is  put  in  Turkey,  to  which  country 
it  is  principally  exported,  via  Egypt  and  the  Red  Sea  ports,  from 
Bombay,  was  first  explained  by  Hanbury  {N.  Repert.  /.  Pharm., 
viii.,  365),  and  in  Phxirmacographia  we  find  the  following 
interesting  statement : — ''  No  drug  is  more  subject  than  attar  of 
rose  to  adulteration,  which  is  principally  effected  by  the  addition 
of  the  volatile  oil  of  an  Indian  grass,  Andropogon  Schomanthus,  L. 
This  oil,  which  is  cfdled  in  Turkish  IdiHs  yaghi,*  and  also 
EnterBhahy  and  is  more  or  less  known  to  Europeans  as  Oera- 
nium  oily  is  imported  into  Turkey  for  this  express  purpose,  and 
even  submitted  to  a  sort  of  purification  before  being  used.f  It 
was  formerly  added  to  the  attar  only  in  Constantinople,  but 
now  the  mixing  takes  place  at  the  seat  of  the  manufacture.  It 
is  said  that  in  many  places  the  roses  are  absolutely  sprinkled 
with  it  before  being  placed  in  the  still/' 

Description. — Root  perennial, with  long  wiry  fibres ;  culms 
erect,  from  3  to  6  feet  high,  often  ramous,  smooth,  filled  with  a 
spongy  pith ;  leaves  very  long,  tapering  to  a  very  fine  point, 
smooth  in  every  part,  and  of  a  soft  delicate  texture ;  sheaths, 
shorter  than  the  joints  on  full-grown  plants,  with  a  membrana- 
ceous stipulary  process  at  the  mouth ;  panicles  linear,  subsecund ; 
spikelets  paired,  but  with  only  three  joints  ;  flowers  also  paired, 
one-awned,  hermaphrodite  and  sessile,  the  other,  awnless, 
male  and  pedicelled,  the  terminal  florets  are  three,  one 
hermaphrodite,  sessile  and  awned,  the  other  two  male,  pedicelled, 
and  awnless. 

Hermaphrodite  calyx  one-flowered,  two-valved,  base  girt  with 
wool,  as  is  also  the  rachis  and  proper  pedicels ;  corol  one-valved, 


>,  izris,  pronounced  idris  by  the  4rab8,  is  a  Persian  word,  and  is 

eiplained  in  the  Burhdn  hs  a  kind  of  wild  mallow  which  the  Greeks  call  Aluba 
and  the  Arabs  ^\jj  ^^a:^  (shahm-el-maraj).     If  a  decoction  of   it  with 

▼inegar  and  oil  is  rubbed  on  the  limbs  it  protects  against  venomous  bites.  It 
is  perhaps  Paoonia  odorata  or  some  other  odoriferous  plant  belonging  to  the 
Malvaoeae- 

tFor  particulars,  see  Baur  (p.  262,  note  3). 


GRAMINE^.  561 

a  long  black  awn  occupies  the  plape  of  the  other,  which  has 
two  small  filameiits  at  its  base;  nectary  two  minute  leaflets 
embracing  the  germ  laterally ;  stamens,  pistil,  and  seed  as  in 
the  genus. 

Male  calyx  as  in  the  hermaphrodite;  corol  one-valved;  nectary 
and  stamens  as  in  the  hermaphrodite,  no  pistiU  (Roxburgh,) 

The  oil  of  A.  8ch€Bnanthm  distilled  by  one  of  us  was  dex- 
trogyre,  the  ray  being  rotated  39**  to  the  right  by  a  column  of 
100  mm.,  and  78^  by  one  of  200  mm.  Some  samples  of  the 
commercial  oil  rotated  the  ray  about  13^  to  the  right,  and 
others  had  little  or  no  effect  upon  it.  The  colour  of  the  genuine 
oil  was  that  of  pale  sherry ;  the  commercial  samples  were  more 
highly  ooloured*  The  odour  at  first  resembles  that  of  the  rose, 
but  there  is  a  persistent  and  terebicthinate  after-flavour  which 
is  not  agreeable. 

The  taste  is  pungent  and  agreeable,  approaching  that  of 
ginger. 

Chemical  composition, — The  oil  of  this  grass,  which  has  been 
named  Gemniol  (O'^H'^O),  is  an  alcohol  belonging  to  the 
series  C'H^ — '^O.  The  two  samples  examined  by  F.  W, 
Semmler  (Ber.  d.  D.  Chem,  Gas.,  23,  1098),  which  yielded  90 
per  cent,  of  geraniol,  must  have  been  adulterated,  as  they  turned 
a  ray  of  polarised  light  20^  to  the  left,  whereas  the  genuine 
oil  distilled  by  one  of  us  was  strongly  dextrogyre.  Geraniol, 
which  occurs  also  in  Pelargonium  Badtda,  Aiton,  has  a  fragrant 
odour  of  roses,  and  is  miscible  with  alcohol  and  ether;  the 
boiling  point  at  17  mm.  pressure  is  120^*5 — 122°'5,  and  the 
refraction  48'71.  With  calcium  chloride  at  50^  it  forms  a 
crystaUine  compound  (0*®H*®0)  Ca  CP,  decomposed  by  water 
and  slowly  oxidised  by  air.  Potash-fusion  forms  isovaleric 
acid.  Neutral  aqueous  K'MnO*  forms  acetic  and  isovaleric 
acids.  Even  boiling  baryta- water  slowly  forms  isovaleric  acid. 
Chromic  acid  mixture  forms  citral  (Semmler).  UNO*  forms 
nitrobenzene,  HCy,  oxalic  acid,  and  a  resin»  but  no  camphoric 
aeid.  (Beikiein  Chemie,  iii.,  265  ;  Wafh*  Diet.  C/i^m.,  2nd  Ed., 
ii.,  p,  609  ;  J5^r.  v.  Schimmel  Sf  Co.,  April  18f)l,  p.  37.) 
III.— 71 
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In  medieval  I^rope  it  was  officinal  under  the  names  of 
Seho&nanthttSy  Squinauthus,  and  Juneu»  odoratus^  and  was  also 
knovrn  as  Foenum  rel  stramen  cameloruro  ^'  earners  hay  or 
straw,"  from  its  being  the  principle  food  of  camels  in  the 
deserts  between  Sjria  and  Eg}T)t.  In  Arabia,  under  the  name 
of  glfttHvi,  the  powdered  grass  is  still  used  as  a  perfume  for 
the  bath. 

Description. — This  grass  >s  distinguished  by  its  simple 
rhizome,  short  thick  tuft  of  radical  leaves,  and  lanigerous  calyx. 
The  odour  is  like  that  of  oil  of  Rhodium ;  the  taste  aromatic, 
bitter,  and  somewhat  acrid - 

C/iemical  composition. — From  56  lbs.  of  the  dry  grass 
purchased  in  the  bazar  we  obtained  the  large  yield  of  Sf  ozs. 
of  essential  oil ;  it  had  a  specific  gravity  of  "905  at  85^  F.,  and 
rotated  a  ray  of  polarized  light  8'0  degrees  to  the  left  in 
column  200  mm.  long.  The  colour  was  that  of  pale  sherr}\ 
According  to  Schimmel  &  Co.,  the  essential  oil  reminds  one  of 
the  odour  of  Elemi  oil.  Its  sp.  gr.  is  *9I5,  the  optical  rotation 
+34*"  38'.  It  boils  between  370^  and  250^,  and  contains 
phellandrene  {Bericht  von  Schimniel  8f  Co.,  April,  1892). 

ANDROPOGON  CITRATUS,  DG. 

Fig.—  Wall  PI.  A9.  Bar.  m.,  t.  280  ;  Itfieede,  Sort.  Mai. 
xii,y  t.  72.     Lemon  grass  (Eng.),  Chiendent-citron  (i^.). 

Hab. — Eastern  Archipelago?  Cultivated  throughout 
India.    The  herb  and  oil. 

Vernacular. — Agya-ghas,  Agin-ghfo  (fftwrf.),  Gandha-bena 
{Beng.),  Hirva-chaha,  Olen-chaha  (Afar.),  Lili-chahe,  Nili- 
chahe  (Gnz.),  V6shana-puDa  {Tarn.),  f^imma-gaddi,  Oiippa- 
gaddi  {Tel),  Vasana-puUa,  Sambhira-pulla  {Mai.),  Purvili- 
hullu  Visane-hullu  {Can.},  Pengrima  [Cing.). 

History,  Uses,  &C. — This  grass  is  not  mentioned  to 
our  knowledge  by  any  of  the  Hindu  or  Mahometan  writers 
upon  Indian  medicinal  plants.  It  was  observed  by  Van  Hheede 
early  in  the  17th  century  as  an  established  and  well-knowu 
cultivated  plant,  and  it  is  not  improbable  that  Hindu  colonists 
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returning  from  Java  may  have  introduced  it.     The    Hindus 
colonized  that  island  in  the  5th  century,  and  in  the  7th  century 
there  was  much  intercourse  between  the  mother-country  and 
the  colony.     In   Java  the  grass  is  called  Sireh ;  it  was  known 
to  Rumphius  and  other  early  writers  on  the  natural  history  of 
the  East,  and  in  1717  an  oil  distilled  from  it  in  Amboyna  was 
known  as  a  curiosity.    (Ephem.  Nat.   Ourios.y  cent,    v — vi., 
Appendix  167,  quoted  in  Pharnuicographia,)     Lemon-grass  oil 
is  mentioned  by  Roxburgh  in  1820  as  being  distilled  in  the 
Moluccas,  and  it  was  first  imported  into  London  about  the  year 
1832.     An   infusion  of  the  fresh  herb  is  a  favorite  native 
remedy  in  India  as  a  diaphoretic  and  stimulant  in  catarrh  and 
febrile. conditions,  and  also  in  the  congestive   and  neuralgic 
forms  of  dysmenorrhoea.     The  oil  is  used  as  a  carminative  and 
as  an  application  in  chronic  rheumatism.     The  oil  has  been 
made  official  in  the  Pharmacopceia  of  India.    Dr.  Waring,  in 
the  appendix  to  this   work,  records  a  high  testimony  in  its 
favour  both  as  an  external  application  in  rheumatism  and  in 
other  painful  affections,  and  as  a  stimulant  and  diaphoretic 
internally.     He  states  that  amongst  the  half-castes  of  South 
India  it  is  one  of  their  most  highly  esteemed  remedies  in 
cholera.     In  infusion  the  leaves  are  often  combined  with  tea, 
mint,  or  black  pepper.     The  oil  is  distilled  in  rude  stills  at  the 
Western  base  of    the    hills    in    Travancore,    from  Anjengo 
northwards.    The  grass  is   burnt  at    the    end    of    the   dry 
weather.     In  Europe  the  oil  is  now  a  well-known  article  of 
commerce  under  the  names  of  Lemon-grass  oil,  Oil  of  Verbena, 
and  Indian  Melissa  oil.     It  is  employed  as  an  ingredient  in 
perfumes,  such  as  Eau  de  Cologne,  and  for  scenting  soaps, 
and  also  for  adulterating  the  "  true  Verbena  oil "  obtained 
from  Lippia  ctttiodora  in  Spain. 

Description. — Root  perennial,  young  propagating- 
shoots  issue  from  the  axils  of  the  leaves  that  surround  a  short, 
subligneous  leaf-bearing  culm.  Culms  from  5  to  7  feet  high, 
erect,  simple,  smooth^  about  as  thick  as  a  goose-quill.  Leaves 
many,  near  the  root  bifarious,  few  on  the  upper  part  of  the 
culm,  of  a  soft  texture^  pale-green  colour,  slightly  scabrous  on 
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the  margins,  otherwise  smootli ;  from  3  to  4  feet  long,  including 
their  sheaths,  and  about  f  of  an  inch  broad.  Floral  leaves 
small.  Panicle  linear,  a  little  bent  to  one  side,  composed  of 
many  fascicles  of  spikes  that  are  both  terminal  and  form  the 
exterior  axils.  Spikes  generally  paired  on  a  common  peduncle, 
with  a  common  boat- like  spathe,  or  involucre  at  the  division; 
each  has  also  its  proper  pedicel,  and  both  spathe-shaped. 
Kachis  articulated,  much  waved,  hairy.  Flowers  in  pairs, 
one  hermaphrodite  and  sessile,  the  other  male  and  pedicelled; 
the  last  hermaphrodite  flower  of  each  spike  has  two  males; 
below  there  is  only  one  male,  as  the  rachis  occupies  the  space 
of  the  other.  Hermaphrodite  flowers  sessile.  Glume  girt  at 
the  base  with  wool.  Corol  2-valved,  awnless.  Nectary,  two, 
broad,  short,  wedge-formed,  obliquely  lobed,  crenulated  bodies 
embrace  the  insertion  of  the  filaments  and  the  forepart  of  the 
germ.  Male  flowers  pedicelled,  calyx,  glumes  as  in  the 
hermaphrodite  ones.  Corol  1-valved,  awnless.  Nectary  as  in 
the  hermaphrodite,  stamens  three.  This  grass  flowers  in  the 
rains,  but  rarely. 

Chemical  composition* — The  most  interesting  constituent  of 
this  oil  is  Citrai,  which  has  been  examined  by  J.  W.  Semmler 
iBer.  d.  Deutsch.  Chem.  Ges.,  23,  3556,  and  24,  203).  This 
author  found  that  the  aldehyde  C'°H*^0,  obtained  by  the 
oxidation  of  geraniol  with  chromic  acid  mixture,  is  identical  with 
the  citral  of  oil  of  lemons.  By  further  oxidation  with  argentic 
oxide  he  prepared  Qeranic  acid,  C^^H'^O*,  a  limpid  oil,  and  by 
treating  citral  with  acid  sulphate  of  potassium,  Cytnol  was 
formed,  a  molecule  of  water  splitting  off. 

Up  to  the   present  time  citral  has  been  found   by   Messrs. 

Schimmel  &  Co.  in  the  following  essential  oils : — 

Lemon  oil  from  Cittnis  LimomwK 

Limetta  oil  „  Oittnis  Limetta. 

Mandarine  oil  ,,  Citt^us  Madurenm, 

Lemon  grass  oil  „  Andropogon  citmtm. 

Eucalyptus  oil  „  Eucalyptus  Staigeriana, 

Backhousia  oil  „  Backhovsia  citrtodora, 

Citronella  fruit  oil  „  Tetranthet*a  dtrata. 

Japan  pepper  oil  ,^  Zant}u>xyloi%  piperitum. 
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Ciw«mf?rcg.— The  oil  is  largely  exported  from  Singapore  and 
Ceylon,  where  the  grass  is  cultivated.  The  shipments  from  the 
Malabar  Coast  during  the  last  four  years  were  as  follows : — 
1887,  943  cases;  1888,  1,678  cases;  1889,  979  cases;  1890, 
1^610  cases.  The  exports  from  Cochin  have  risen  from  228  cases 
in  1884  to  2,387  cases  in  1889  and  1,917  cases  in  1890.  A  case 
contains  12  bottles  of  oil,  and  is  priced  at  Bs.  18^.  A  bottle  is 
guaranteed  to  hold  28  oimces  of  oiL 

ANDROPOGON  NARDUS,  Unn. 

Fig. — Bentl.  and  Trim.,  t  297.     Citronelle  grass  {Ung.). 

Hab. — Ceylon,  Travancore,  cultivated  at  Singapore. 
The  essential  oil. 

Vernacular. — Maana  (Cing.). 

History*  Uses,  &C. — This  grass  is  considered  by  some 
botanists  to  be  the  wild  form  of  A.  citratua.  Other  grasses 
closely  allied  to  it  are  A.  Khasianua,  Munro,  growing  in  Silhet, 
and  A.  distans,  Nees,  growing  in  the  North- West  Provinces 
and  in  parts  of  the  Bombay  Presidency,  but  no  oil  has  ever 
been  distilled  from  these  species,  nor  do  they  appear  to  be  used 
medicinally  by  the  natives. 

A.  Nardus  is  not  mentioned  in  any  Sanskrit  medical  work, 
nor  do  the  Arabian  and  Persian  medical  writers  notice  it.  It 
owes  the  name  Nardm  to  its  having  been  confounded  with 
A.  lanigeVy  which  was  named  ^p^^  by  the  Greeks  who  invaded 
India.  At  the  present  time  it  is  only  known  in  Southern  India 
and  Ceylon,  and  the  Hindi  names  which  have  been  ascribed  to 
it  in  the'  DicU  Econ,  Prod,  of  India  properly  belong  to 
A.  Schcenanthus  or  A,  citratus* 

Description**- A  large  perennial  herb,  with  a  long 
slightly  branched,  partly  aerial  rhizome,  reaching  }  inch  in 
diameter,  and  strongly  ringed  with  the  closely-placed  scars  of 
the  leaf-sheaths,  the  remains  of  which  persist  on  the  upper 
portion,  and  giving  off  numerous  tough  root  fibres.  Stem 
reaching  6  feet  or  more  high,  erect,  stout,  cylindrical,  solid, 
smooth  and  shining,  partially  concealed  by  the  leaf-sheaths, 
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scarcely  thickened  at  the  nodes,  which  are  approximated  below, 
but  widely  separated  above,  flat  or  channelled  on  one  side  in 
the  upper  portion.     Leaves  very  large  and  long,  numerous, 
erect,  lower  ones  sometimes  reduced  to  their  sheaths ;  sheaths 
thick  and  strong,  about  6  inches  long,  closely  but  not  entirely 
enveloping  the  stem^  quite  smooth,  striate ;  ligule  short,  brown, 
laciniate^  scarious ;  blade  about  2  feet  long,  linear,  very  much 
attenuated  at  the  apex,  tapering  below,  minutely  denticulate 
with   forward  points    on  the  edges,  smooth  on  both  surfaces, 
pale   somewhat    glaucous   green,   lighter  beneath.     Spikelets 
very    small,    arranged    in    couples,   one-stalked,    containing 
one   male  flower,  the  other  sessile,  with  one  hermaphrodite 
and    often  one  barren   flower;  the    couples,   to   the   number 
of  3  or  4,  articulated  on  alternate  sides  of  a    short,  flattened, 
jointed    rachis    clothed    along  the    edges    with    long  white 
silky    hairs   tufted  beneath   the   spikelets,  forming  a    short 
acute  spike  about  i — }  inch  long;   the   spikes    arranged  in 
pairs  on  a  common  slender  stalk,  at  the  bent  basal  node   of 
which  is  a  large,  erect,  acute,  leafy,  striate,  orange-red,  shining 
bract,  scarious  at  the  edges,  which  encloses  the  pairs  of  spikes 
before  expansion ;  the  pairs  of  spikes  very  numerous,  placed  on 
the  somewhat  zic-zac,  elongated,  smooth,  slender,  erect,  flattened 
branches   of  elongated  panicles,    which   come  ofE  in  clusters 
from  the  axils  of  the  upper  leaves,  the  whole  forming  a  very 
large  tufted,  elongated  somewhat  drooping  inflorescence,  often 
2  feet  or  more  in  length ;  glumes  nearly  equal,  acuminate,  mem- 
branous, smooth,  purplish,  boat-shaped,  the  lower  one  of  the 
sessile  spikelet  flattened  on  the  back  against  the  rachis  and  with- 
out a  mid- rib,  those  of  the  stalked  spikelets  with  several  parallel 
strong  veins ;  pales  of  the  lower  spikelet  2,  or  with   a   third 
representing  a  barren  flower,  very  unequal,   the   lower    very 
small,  deeply  bifid  with  two  long  cusps,  from  between  which  comes 
off  a  long,  slender,  slightly  kneed  purple  awn,  about  twice  the 
length  of  the  glumes,  and  projecting  considerably  beyond  the 
spikelet,  the  upper  much  larger,   acute  but  without  an   awn, 
very  delicate  and  membranous,  without  veins ;  in  the  flower  of 
the  upper  spikelet  there  is  but  a  single  membranous  non-awned 
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pale.  Lodicules  2,  oblong,  truncate,  longer  than  the  ovary. 
Stamens  3,  anthers  purple.  Stigmas  2,  spreading,  protruded 
from  the  flower,  plumose,  bright  red -purple.  Fruit  not  united 
with  the  pales.  (Bentley  and  THmen. )  The  oil  is  of  a  pale  yellow 
colour  when  pure.  Mr.  J.  C.  TJmney  {Pharm.  Journ.,  Ap.  11, 
189],  p.  922)  has  shown  that  the  green  colour  of  the  commer- 
cial oil  is  due  to  the  presence  of  copper.  According  to  Messrs. 
Schimmel,  the  sp.  gr.  should  not  fall  below  '895  at  15°C.  The 
oil  is  often  adulterated  with  petroleum. 

Chemical  composition. — E.  Kremers  (Proc.  Am,  Pharm,  Assoc,^ 
1887,  p.  662)  found  the  oil  to  consist  of  an  aldehyde  {C'fl**0), 
a  terpene  (C*°H**),  an  isomer  of  borneol,  named  Citronellol, 
and  acetic  and  valeric  acids.  These  two  acids  are  said  to  be 
formed  through  the  oxidation  of  the  aldehyde  and  to  exist 
originally  in  combination  with  citronellol  as  a  compound  ether. 
T.  D.  Dodge  {Afn.  Chem,  Journ.y  1889,  p.  456)  obtained  some- 
what difEerent  results.  The  aldehyde,  isolated  from  the  oil  by 
means  of  a  concentrated  solution  of  sodium  bisulphite,  accord- 
ing to  Kremers  is  C'H**0,  while  Dodge  obtained  results  corre- 
sponding to  C*°H*^0,  and  names  the  compound  citronellic 
aldehyde.  By  the  action  of  P^O',  an  oily  product,  probably  a 
terpene,  was  obtained.  By  heating  the  dibromide  of  the 
aldehyde  the  distillate  contained  a  small  quantity  of  oil  having 
the  odour  of  cymene,  C'°H**,  thus  confirming  the  statement  of 
C.  R.  A.  Wright  {Journ.  Chem,  Soc,  1875,  p.  1).  Oxidation 
with  potassium  permanganate  yielded  a  mixture  of  fatty 
acids  smelling  strongly  of  valeric  acid.  A  portion  of  the  oil 
boiling  at  77^  C,  was  probably  a  terpene.  The  portion  boiling 
at  222**  C,  probably  citronellyl  alcohol,  C*°H^°0,  the  same  as 
obtained  by  the  reduction  of  citronellic  aldehyde,  the  acetyl 
derivatives  of  both  having  the  same  characteristic  rose-like  odour. 

ANDROPOGON  ODORATUS,  Lisboa, 

Fig. — Jottm.  Bombay  Nat.  Hist.  Soc.  iv.,  p.  188. 
{Jg^l), — ^Western  Ghauts,  extending  sparingly  to  the  coast. 
The  grass. 

Vemaeular. — Yaidi-gavat^  Usadhana  {Mar.). 
Ill,— 7a 
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History,  Uses,  &C. — This  grass  is  not,  to  our  know- 
ledge, mentioned  by  Sanskrit  writers,  but  is  well  known  to  the 
peasantry  by  the  names  given  above,  which  signify  *'  physi- 
cian's grass  "  and  "  pungent  grass.'^  A.  odoratus  was  first 
observed  by  one  of  us  in  1875  as  a  grass  growing  sparingly  at 
Tanna,  near  Bombay,  and  used  by  the  natives  as  a  carminative 
in  the  bowel  complaints  of  children  (Mat,  Med.  of  Weste^m 
Inditty  IstEd.,  p.  693).  In  1889  this  grass  was  found  growing 
abundantly  at  Lanowli  on  the  Western  Ghauts  by  Mrs,  J.  C. 
Lisboa,  and  was  described  and  figured  in  the  Journal  of  the 
Bombay  Natural  History  Society.  We  have  since  distilled  the 
grass  and  obtained  from  it  an  essential  oil  having  at  first  an 
odour  recalling  that  of  cassia  and  rosemary,  but  afterwards  a 
strong  persistent  odour  of  oil  of  cassia.  Messrs.  Schimmel  &  Co. 
notice  the  odour  of  Pine  needle  oil  in  this  sample,  and  find 
the  sp.  gr.  to  be  '945. 

Description. — Root  as  in  A.  Schmnanthus.  Culm  erect, 
3 — 5  ft.  high,  sometimes  branching  from  the  lower  part, 
glabrous ;  nodes  long-bearded.  Leaves  lanceolate,  cordate  at 
the  base,  acute  or  acuminate,  with  a  few  long  hairs  ;  the  lower 
cauline  and  radicle  leaves  long,  the  upper  small,  but  their 
sheaths  very  long,  Ligula  small.  Spikes  numerous,  erect, 
branched,  pedicellate  (the  pedicel  of  the  lower  spikes  longer), 
and  congested  at  the  end  of  a  long  peduncle  without  a 
sheathing  bract  and  forming  an  erect,  dense,  ovoid  panicle. 
The  rachis,  pedicel,  and  the  spikes  covered  with  long  silky 
hairs.  Spikelets  nearly  two  lines  long,  of  a  purple  colour,  the 
sessile  and  the  pedicellate  nearly  similar  ;  outer  glume  of  the 
sessile  spikelet  rather  thin,  many -nerved,  somewhat  obtuse 
and  covered  with  long  silky  hairs,  with  a  pit  in  some  spikelets 
of  the  same  plant  and  absent  in  others  ;  second  glume  as  long 
as  the  first  or  a  little  longer,  but  broader,  thin,  and  keeled  ; 
third  glume  thinner  and  hyaline ;  fourth  glume,  smaller  or  an 
awn  \ — 1  inch  long,  with  a  hermaphrodite  flower  at  the  end 
of  the  pedicel.  Pedicel  of  the  pedicellate  spikelet  covered 
with  white  hairs,  but  the  spikelet  almost  free  of  hairs.  Outer 
glume  stiff,  with  five  or  more  nerves,  not  prominent,  almost 
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obtuse;  second  glume  thinner,  with  three  nerves,  somewhat 
broader,  but  as  long  as  the  first ;  third  glume  hyaline,  smaller ; 
fourth  glume  very  small,  hyaline  or  none  ;  no  awn ;  at  the  top 
of  the  pedicel  three  stamens  not  well  formed  and  not  as  large 
as  in  the  hermaphrodite  flower.     (/.  C.  LMoa.) 

The  yield  of  oil  from  the  grass  was  equal  to  that  obtained 
from  A.  Schcenanthus ;  it  had  a  deep  sherry  colour,  a  specific 
gravity  of  '931  compared  to  an  equal  volume  of  water  at  84°  F., 
and  a  rotatory  power  of  — ^22-75  in  a  column  of  100  mm.  or 
(a)i>=  —24-43. 

ANDROPOGON  MURICATUS,  Retz, 

Fig. — Beauv.  Agr.,  t.  22.  Cuscus  (Eng,),  Vettiv^r  (Tatw.), 
Chiendent  des  Indes  (Fr.). 

Hab. — Coromandel,  Mysore,  Bengal,  Northern  India. 
The  roots. 

Vernacular. — Khas,  Bala,  Panni  (Hind.)^  Khaskhas,  Bena 
{Bang,),  Vdla,  Var61u  {Mar.),  Vdlo,  Khaskhas  (Ouz.),  Vettiv^r 
(ram.),  Vattiveru  (Tel.),  Bclladv^ru  (Can.). 

History,  Uses,  &C. — The  root  of  this  grass,  which  is 
the  only  part  of  the  plant  having  aromatic  properties,  is 
described  in  the  Nighantas  under  the  name  of  TJsira,  and  bears 
among  other  synonyms  those  of  Virana,  Veni-midaka  "having 
braided  roots,"  Sugandhi-mulaka  ''having  sweet-smelling 
roots,"  Sita-midaka  "  having  cool  roots,"  &c.  It  is  considered 
to  be  cooling,  refrigerant  and  stomachic,  removing  bile  and 
phlegm,  and  useful  to  allay  thirst  in  fever  and  inflammatory 
affections.  An  infusion  is  used,  and  it  enters  into  the  com- 
position of  several  cooling  mixtures.  Sir  W.  Jones  suggests 
that  it  is  the  Mrin&la  mentioned  in  Kalidasa's  Sakuntalay  but 
that  name  is  more  commonly  applied  to  the  leaf -stalk  of  the 
Lotus  than  to  the  roots  of  this  grass.  All  parts  of  the  Lotus  are 
renowned  for  their  cooling  properties,  and  the  use  of  the 
Water  Lily  for  Sakuntala's  complaint  appears  to  us  to  be  more 
poetical.     In  Vedic  times  the  ancient  Hindus  were  instructed 
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to  build  their  houses  in  a  place  where  the  Tirana  and  Kusa 
were  abundant,  and  on  some  copper- plate  inscriptions  dis- 
covered near  Etawah,  dated  A.D.  1103  and  1174,  this  plant  is 
mentioned  as  one  of  the  articles  upon  which  the  kings  of  Kanauj 
levied  imports  (Proc,  As.  Soc.  Bengal^  1873,  p.  161).  Externally 
it  is  used  in  a  variety  of  ways :  a  paste  of  the  root  is  rubbed  cm 
the  skin  to  relieve  oppressive  heat  or  burning  of  the  body ;  an 
aromatic  cooling  bath  is  prepared  by  adding  to  a  tub  of  water 
the  root  in  fine  powder,  together  with  the  root  of  Pavonia 
odorata,  red  sandalwood  and  the  wood  of  Prunus  Puddum.  The 
same  ingredients  are  applied  in  the  form  of  a  thin  paste  to  the 
skin.     ( Chakradatta.) 

All  over  India  the  roots  are  made  into  aromatic  scented 
mats,  hung  in  door-ways,  and  kept  wet  to  cool  and  perfume 
the  atmosphere  during  the  hot  season;  they  are  also  much 
used  for  making  fans,  ornamental  baskets,  and  other  small 
articles.  When  distilled  with  water,  the  roots  yield  a  fragrant 
oil,  which  is  used  as  a  perfume  and  for  flavouring  sherbet. 
Mir  Muhammad  Husain,  in  the  Makhzan-ei-Admya,  describes 
khas  as  a  kind  of  Izkhir  used  in  India,  known  as  Izkhir-i- Jimi 
and  called  by  the  Persians  Bikh-i-w41a.  European  physicians 
in  India  have  used  the  root  as  a  diaphoretic,  and  Pereira 
{Mat.  Med.,  ii.,  Pt.  I.,  p.  132)  states  that  in  1831  it  was  used  in 
Paris  and  Hamburg  as  a  preservative  against  cholera,  being 
hung  up  in  rooms  and  burnt  as  a  fumigatory.  In  1837  it  was 
recommended  by  Foy  in  rheumatism  and  gout.  At  the  present 
time  the  root  is  distilled  in  Europe  to  obtain  the  oil.  which 
commands  a  high  price,  being  used  in  the  composition  of  many 
favourite  perfumes,  as  "  Mousseline  des  Indes,"  "  Marechal,'' 
"  Bouquet  du  Roi,"  &c. 

Description, — A.  murkatus  has  an  erect  compressed 
culm^  5  to  6  feet  high,  with  smooth  nodes  and  linear-narrow 
sub-bif  arious  rigid  elongated  leaves  ;  the  panicle  is  verticelled ; 
the  branches  are  very  numerous,  simple  and  spreading;  the 
joints  of  the  rachis  are  smooth ;  the  glumes  are  minutely 
prickly  on  both  sides,  sub-equal,  muricated.     The   radicles  are 
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very  numerous  and  spring  from  a  rhizome,  on  the  upper 
surface  of  which  are  leaf-buds.  The  entire  root  is  of  a  yel- 
lowish-brown colour,  and  has  a  strong  and  persistent  odour, 
somewhat  like  myrrh  ;  the  taste  is  bitter  and  aromatic. 

Chemical  composition. — Khaskas  has  been  analysed  by  Vau- 
quelin,  who  has  obtained  from  it  a  resinous  substance  of  a 
deep  red-brown  colour,  having  an  acrid  taste  and  an  odour  like 
myrrh ;  a  colouring  matter  soluble  in  water ;  a  free  acid ;  a 
salt  of  lime ;  a  considerable  quantity  of  oxide  of  iron  ;  a  large 
quantity  of  woody  matter.    (Annales  de  Chimie,  Ixxii.,  p.  302.) 

The  oil  is  difficult  to  extract ;  this  difficulty  may  be  overcome 
by  placing  the  roots  in  a  steam- jacketted  still  with  just  suffi- 
cient water  to  drench  them,  allowing  to  stand  for  a  short  time, 
and  then  admitting  steam  at  about  15  lbs.  pressure  into  the 
jacket,  when  a  light  oil  will  come  over.  A  current  of  steam 
afterwards  admitted  into  the  still  and  raised  to  25  lbs.  pressure 
will  bring  over  the  heavier  portion  of  the  oil.  Piesse  states 
the  yield  to  be  10  ozs.  per  cwt. 

GOIX    LACRYMA,    Linn. 

Fig. —  Bat,  Mag.y  t.  79;  Rheede,  Hart.  Mai,  xii.,  t  70. 
Job's  tears  (Eng.\  Larmes  de  Job  (Fr.). 

Hab, — Plains  of  India  and  warm  hill-slopes  from  the 
Punjab  to  Burma.     Cultivated  on  the  hills.     The  seeds. 

Ferwacw/ar.— Sankhru,  Sankhlu,  Gargari-dhan  {Hind.), 
Gargar,  Kunch  (Beng.),  Rin-joudhala,  Ran-makai  (Jfar.), 
Kasdi  {Gfuz,,). 

History,  Uses,  &C. — The  different  species  of  Coix 
bear  the  Sanskrit  names  of  Gavidhuka,  Gavedhu,  and 
Gavedhuka.  They  are  mentioned  in  Vedic  literature,  and 
appear  to  have  been  one  of  the  cereals  which  were  cultivated 
by  the  Arians  on  the  hill-slopes  of  the  Himalayas.  They  are 
still  cultivated  by  the  hill-tribes  in  the  Khasia  and  Naga  Hills 
and  in  Assam  and  Burma,  where  they  are  known  by  the 
vernacular  names  of  Kasi^  K\j16b6,  Kalinsi,  Kyeit,  &c.,  and  are 
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used  as  a  food-stuff.  The  wild  form,  common  in  the  plains,  is 
only  used  for  medicinal  purposes,  and  is  considered  to  be 
strengthening  and  diuretic.  The  Arab  travellers  in  the  East 
became  acquainted  with  the  seeds  and  named  them  Damu 
Baud  "  David's  tears,"  and  afterwards  Damu  Aydb  **  Job's 
tears."  Es-Saghani,  who  died  about  the  year  1260,  mentions 
them  in  the  Obdb  as  a  well-known  strengthening  and  diuretic 
medicine.  The  Arabs  introduced  the  plant  into  the  West, 
and  it  has  become  naturalized  in  Spain  and  Portugal,  where  it 
is  still  known  as  Lagrima  de  Job.  European  botanists  have 
rather  inappropriately  given  the  name  of  Coix  (  Greek  Koif )  to 
this  genus,  Coix  being  the  name  of  a  kind  of  palm  growing  in 
Africa  and  mentioned  by  Theophrastus  and  Pliny. 

The  following  notice  of  C.  lacryma  occurs  in  the  Descriptive 
Catalogue  of  the  Vienna  Exhibition^  1873  : — '*  The  seeds  known 
as  Job's  tears  are  used  as  food  in  China  and  Malacca,  under 
the  name  of  Eejin  or  Ee-yin.  '  It  is,'  we  are  told,  '  the  most 
remarkable  among  food- grains  for  its  chemical  composition*' 
Dr.  Smith  writes  that  ^it  is  larger  and  coarser  than  pearl- 
barley,  but  it  is  equally  good  for  making  gruel.  As  it  is  sold 
for  five  pence  per  Chinese  pound,  it  makes  an  excellent  diet- 
drink  for  hospital  patients  in  China.'  Dr.  Hooker  observes 
that  *  a  great  deal  of  Coix  is  cidtivated  in  the  Khasia  Hills ; 
the  shell  of  the  cultivated  sort  is  soft  and  the  kernel  is  sweet, 
whereas  the  wild  Coix  is  so  hard  that  it  cannot  be  broken  by 
the  teeth  ;  each  plant  branches  two  or  three  times  from  the 
base,  and  from  seven  to  nine  plants  grow  in  each  square  yard 
of  soil ;  the  produce  is  small,  not  above  30  or  40  fold.'  In 
Mason's  ^Burmah*  it  is  stated  that  a  species  of  Coix,  with 
large  esculent  seeds,  which  are  parched  like  Indian  corn,  are 
often  for  sale  in  the  bazars,  and  are  cultivated  very  extensively 
by  the  Red  Karens." 

C.  lacryma  has  also  been  introduced  into  Brazil,  where  it  is 
cultivated  to  some  extent.  For  much  interesting  information 
concerning  the  different  species  or  varieties  of  the  plant,  and 
the  economic  uses  to  which  the  seeds  are  put,  we  must  refer 
the  reader  to  the  Diet.  Econ,  Prod,  of  India ^  ii.,  p.  492. 
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Description. — The  silicious  involucre  of  this  grass  con- 
taining the  seed  is  sold  in  the  drug  shops.  It  is  about  the  size 
and  has  much  the  appearance  of  a  small  cowrie  shell,  shining 
white,  and  very  hard.  At  the  base  is  a  scar  marking  the 
attachment  of  the  peduncle ;  at  the  apex  an  opening,  from 
which,  even  in  the  dry  state,  a  portion  of  the  female  flower 
may  be  seen  protruding.  In  the  fresh  state  a  spike  of  male 
flowers,  from  one  to  two  inches  long,  rises  from  it. 

Chemical  composition. — Church  [Food  Grains  of  India)  found 
the  edible  grain,  separated  from  the  husk,  to  contain  water 
13-2,  albuminoids  187,  starch  58-3,  oil  5%  fibre  1-5,  ash  2-1 
in  100  parts.  Peckholt,  who  examined  the  seeds  grown  in 
Brazil,  ascertained  that  1000  parts  afforded  (among  less  im- 
portant constituents)  fatty  oil  6*6,  resin  3,  sugar  7,  starch  84, 
husks  and  shell  696  parts.  {Cat.  of  the  Exhibition  of  1866  at 
Rio  de  Janeiro,) 

ERAGROSTIS  CYNOSUROIDES,  Rom.  et  8ch. 

Fig. — Delile,  Descr.  de  VEgypte^  ^.  10  ;  Rheede,  Sort.  Mat. 
xii.,  t.  bl. 

Hab. — Throughout  the  plains  of  [ndia.     The  herb. 

Vernacular. — Kusa,  Darbha  [Hind.),  Kusha  {Beng.),  Darbha, 
Kusha  (Mar.). 

History,  Uses,  &C.— In  Hindu  ritual  the  Kusa  occupies 
much  the  same  position  as  the  Durva  and  Tulasi.  Among  the 
synonyms  for  this  grass  are  Darbha,  Barhis  "  that  which  is 
plucked  up,*'  Suchy-agra  "needle-pointed,"  Yajna-bhushana 
"ornament  of  sacrifice,'*  Dirghapattra  "having  long  leaves,*' 
Vajna  "lightning,"  Suchi-mukha  "needle-mouthed/'  Punya- 
trina  "holy  grass/'  &c.  Its  pointed  leaves  are  used  for  the 
purification  of  sacred  beverages,  and  spread  beneath  the 
sacrifice^  and  the  sacrifice,  like  the  Yervein  was  amongst  the 
Romans.  In  the  Yedas  this  plant  is  often  invoked  as  a  god : 
"  Thee,  0  Darbha,  the  learned  proclaim  a  divinity  not  subject 
to  age  or  death;  thee  they  call  the  armour  of  Indra,  the  pre- 
server of  regions,  the  destroyer  of  enemies  ;  a  gem  that  gives 
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increase  to  the  field ;  at  the  time  when  the  ocean  resounded, 
when  the  clouds  murmured^  and  lightning  flashed^  then  was 
Darbha  produced,  pure  as  a  drop  of  fine  gold  "  (Atharva  Veda), 
The  Yedic  rituals  furnished  instructions  for  its  use.  According- 
to  Asvalayana,  two  pieces  without  knots  were  used  for  purify- 
ing butter — one  was  to  be  held  in  each  hand  between  the  thumb 
and  the  fourth  finger,  the  second  and  third  fingers  being 
raised.  Turning  towards  the  East,  Savitri,  Yasu,  and  the  Sun's 
rajs  were  invoked.  At  the  new  and  full  moon  they  fasted 
and  tied  together  Kusa  and  firewood,  hence  the  name  Xusakara 
for  fire,  the  sacred  fire  being  made  upon  a  tuft  of  the  grass. 
At  the  time  of  the  first  cutting  of  a  child's  hair,  the  father  took 
a  position  to  the  south  of  the  mother,  and,  holding  in  his  hand 
twenty-one  blades  of  the  grass  (to  represent  the  twenty-one 
Maruts  or  winds),  invdced  Vayu,  the  god  of  wind.  The  father, 
or,  in  his  absence,  a  Brahmin,  then  took  three  Uades  of  the 
grass  and  thrust  them,  points  foremost,  into  the  child's  hair, 
saying,  "  0  herb  protect  him."  The  Vedic  homestead  was 
directed  to  be  bailt  in  a  place  where  the  Kusa  and  Tirana 
grew,  its  foundations  were  to  be  strewed  with  the  grass,  and 
all  prickly  herbs,  as  the  Apamarga,  the  8aka,  the  Tilvaka,  and 
the  Panvf/adha,  were  to  be  extirpated.  When  they  learned 
the  sacred  books,  students  used  to  sit  upon  a  spot  of  ground 
strewed  with  the  Eusa,  and  on  leaving  they  carried  away, 
amongst  other  things,  some  blades  of  the  grass  as  a  remem- 
brance and  good  omen.  In  the  Brahmanic  period  the  Eusa 
was  used  in  invoking  Vishnu ;  anchorites  covered  their 
nakedness  with  the  grass,  or  with  the  skins  of  animals  and 
bark  of  certain  trees.  In  modem  times  it  is  in  constant 
requisition  in  Hindu  ceremonial,  and  at  fimerals  the  chief 
mourner  wears  a  ring  of  the  grass  upon  his  finger,  and  it  is 
placed  beneath  the  pindaa.  Brahmins  place  it  in  the  hands  of 
pilgrims  when  they  bathe  in  the  sacred  Ganges.  M.  S^nart 
draws  a  comparison  between  the  Yedic  Kuaa  and  the  Beresman 
of  the  ancient  Persians,  and  explains  its  significance  in  Buddhic 
ritual :  it  serves  as  a  sacred  prayer-carpet  which  is  presided 
over  by  the  divine  Intelligence.    As  a  medicine  it  enters  into 
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compound  prescriptions  for  dysentery  and  monorrhagia,  and  is 
specially  used  as  a  diuretic.  It  is  often  confounded  with 
Oynodon  dactylon  by  the  herbalists,  or  perhaps  they  consider 
both  grasses  to  be  equally  efficient. 

Description. — Root  creeping,  perennial.  Cubns  straight, 
rigid,  round,  smooth,  from  1  to  3  feet  high.  Leaves  numerous, 
very  long,  chiefly  about  the  base  of  the  culms,  rigid  margins 
hispid.  Panicle  erect,  linear-oblong,  often  tending  to  a 
conical  form,  composed  of  many  somewhat  threefold,  verti- 
celled,  horizontal,  short,  rigid,  secund  ramifications.  Spikelets 
many-flowered,  depending,  in  two  rows,  from  the  under-side  of 
the  ramifications.  Valves  of  corolla  pointed,  the  inner  one 
rather  the  largest. 

CYNODON  DACTYLON,  Pers. 

Fig. — Eryg.  BoL  xii.,  L  850;  PL  Gmc,  L,  L  60.  Creeping 
Dog's-tooth-grass  (Eng.). 

Hsib. — Plains  of  India,  westward  to  the  south  of  England. 
The  herb. 

Vernacular, —  Durva,  Ddb,  Hariydli  (Hind.)^  Durba  (Beng.), 
Durvd,  Harala^  Haryfli  (Mar,). 

History,  Uses,  &C, — This  grass  must  have  first 
attracted  the  attention  of  the  ancient  Hindus  by  its  value  as  a 
food  for  their  cattle.  A  modern  Indian  proverb  says — 
Zamindari  dub  ki  jar  hai  (an  estate  like  the  roots  of  the  Ddb, 
i.e.,  is  always  bearing).  The  plant  has  many  synonyms  in 
Sanskrit,  such  as  Granthi  "  knotted,^'  Sveta  "  white," 
Bhdrgavi  "  belonging  to  Sukra "  (the  regent  of  the  planet 
Venus),  Ruha  *'  growing,*'  Dur-mara  "  not  easily  dying,"  &c. 
Nanak  Shah  thus  apostrophizes  himself: — 

Nanak !  nunnbd  ho  raho  jaisi  nannhi  ddb  ! 
Aur  ghaa  jal  jdengi,  ddb  khub  ki  khub. 

Be  modest  Naaak !  as  the  fresh  soft  DUb  doth  lowly  lie, 
Whilst  other  grasses  scorched  up  are,  the  Dub*s  bloom  ne'er  doth 
die.  (Fallon.) 

In  the  Rig^Veda  (x,,  134)  misfortunes  are  prayed  to  depart 
Kke  the  Ddrva  whose  seeds  fall  far  from  the  plant ;  an  allusion 
to  the  far-spreading  habit  of  this  grass,  which  has  also  given 
III.— 78 
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rise  to  the  proTerbial  expression  '^  Ddb  ki  nal ''  (the  sheath  o{ 
the  Dub)  as  applied  to  family  connections,  so  called  from  their 
tendency  to  spread  far  and  wide  like  the  Ddb.  Like  other 
useful  plants  this  grass  was  deified  by  the  Hindus;  in  th^ 
Athai^va-  Veda  it  is  thus  addressed —  **  May  Ddrva  which  rose 
from  the  water  of  life,  which  has  a  hundred  roots  and  a 
hundred  stems,  efface  a  hundred  of  my  sins^  and  prolong  my 
existence  on  earth  a  hundred  years."  The  Qindus  believe  that 
a  benevolent  Apsaras  or  nymph  dwells  in  the  plant,  and  when 
they  build  a  house  they  place  the  grass  on  the  four  comers  of 
the  foundations.     This  practice  dates  from  Yedic  times. 

Ddrva  is  also  spoken  of  as  Ddrveshtaka,  from  its  being  used 
in  erecting  an  altar;  it  is  sacred  to  Vishnu  and  Ganesha,  and  a 
festival  called  the  Ddrvashtami  is  held  in  its  honour  on  the 
eighth  day  of  the  light  half  of  the  month  Bhadra ;  at  this 
festival  the  male  worshippers  wear  the  grass  tied  to  the  right 
arm,  and  the  females  tied  to  the  left.  At  marriages  the  right 
arm  of  the  bridegroom  is  tied  to  the  left  arm  of  the  bride  with 
Ddrva  ;  it  is  a  phallic  emblem,  like  the  fetu  or  straw  was  in 
Europe.  In  the  third  act  of  the  Vikramorvasi  of  Kilidasa, 
Urvasi  shows  herself  to  Pururavas  with  her  hair  decked  with 
Ddrva,  a  symbol  that  she  accepts  his  love.  De  Gubematis 
says : — "  A  Pdsaro,  le  jeune  paysan,  lorsqu'il  d^re  demander 
en  manage  la  jeune  fille  qu'il  aime,  dte  du  pailler  un  f  ^tu  de 
paille  etf  en  le  lui  montrant,  lui  demande  si  elle  veut  entrer 
dans  sa  maison/'  According  to  Asvaldyana  and  Ndrayana,  the 
husband;  in  the  third  month  of  his  young  wife's  pregnancy, 
should  squeeze  the  juice  of  the  Ddrva  into  her  right  nostril  to 
secure  a  male  child ;  this  practice  is  still  customary  in  Western 
India  and  probably  elsewhere.  Ddrva  is  one  of  the  eight 
ingredients  of  the  Arghya,  a  respectful  oblation  made  to  gods 
and  venerable  men.  The  popular  version  of  the  Ramaycm 
mentions  the  eight  ingredients  in  the  following  couplet  :— 

Dahi,  Ddrba,  rochan,  phal  mdl& 

Nav  talsi  da),  mangal  mdli, 
ue.y  curdled  milk,  ddrba,  roohan,  flowers  androots^  young  leaves 
of  the  Tulsi  and  Lotus^  turmeric. 
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According  to  the  PaticJiatantray  Ddrva  was  bom  from  the 
hairs  of  a  cow  ;  in  a  strophe  quoted  by  Bohtlingk  {Ind,  Spr,, 
ii«,  2921),  the  leaf  is  described  as  the  ornament  of  the  Darva^ 
like  the  flower  of  the  tree,  independence  the  ornament  of  man> 
and  the  husband  the  ornament  of  the  wife ;  happy  are  the 
gazelles  who  eat  the  Durva,  for  they  see  not  the  face  of  rich 
fools.  Ddrva  is  mentioned  in  the  Nighantas ;  medicinally  the 
fresh  juice  is  considered  astringent,  and  is  used  as  a  snufE  in 
epistaxis.  The  bruised  grass  is  a  popular  application  to 
bleeding  wounds*  The  Indo-Portuguese  call  it  gramina^  and 
use  it  as  a  substitute  for  Triticum  repem^  L.9  which  is  generally 
considered  to  have  been  the  SyptAims  of  the  Greeks^  and  Gramen 
of  the  Bomans,  though  some  authorities  are  of  opinion  that 
both  T.  repem  and  Cynodon  dactylati  were  used  indiscriminately 
by  the  ancients. 

Description. — The  roots  are  tough  and  creeping,  almost 
woody^  with  smooth  fibres.  Stems  also  creeping  to  a  great 
extent,  matted,  round,  jointed,  leafy,  very  smooth.  Leaves 
taperingi  sharp-pointed,  ribbed,  hairy,  a  little  glaucous  ;  with 
long  striated  smooth  sheaths,  and  a  hairy  stipula.  Flowering 
branches  a  span  high,  leafy,  simple,  terminating  in  4  or  5 
nearly  equal,  crowded,  erect,  many-flowered  linear  spikes  ;  the 
common  stalk  of  each  triangular,  roughish ;  flat  and  slightly 
bordered  on  one  side,  along  which  the  nearly  sessile,  shining, 
purplish  flowers  are  ranged  in  two  close  alternate  rows.  The 
corolla  is  longer  than  the  calyx,  very  much  compressed,  opposite 
with  respect  to  the  latter. 

ZEA  MAYS,  Linn. 

Fig._iam.,  /«.,  t.  749 ;  Bentl.  and  Trim.,  i.  296.  MaiTO, 
Indian  Com  {Eng.),  Mais,  Bl^  turc  [Fr.)* 

Hab«— -S.  America     and    West    Indian     Islands.    The 

stigmas  and  meal. 

Vernacular* — ^Makkai,  Bhuta  (Hind.,  Gfuz.),  Janar  (Beng.), 
Makkai,  Bojol^  (Mar.),  Makka-sholom  (Tarn.). 
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History,  Uses,  &C.— A  wild  form  of  this  cereal  is  said 
to  be  still  found  in  some  of  the  West  Indian  Islands.  The 
vernacular  names  point  to  its  introduction  into  India  from 
Mecca,  but  the  Durah-i-Makka  or  Gandum-i-Makka  of 
Mahometan  writers  on  Materia  Medica^  which  they  also  call 
Khanderds  (x^v^P^^),  is  the  Sorghum  tulgare  or  Great  millet, 
the  Juar  of  Northern  India^  and  the  Sholam  of  Madras.  The 
Arabs  call  Zea  Mays  Durah  k(z£n  or  Durah  sh^mi.  We  learn 
from  Chinese  literature  that  it  was  cultivated  in  China  in 
the  16th  century,  and  was  then  traditionally  asserted  to 
have  been  an  introduction  from  the  west.  On  the  Continent 
of  Europe,  it  is  best  known  as  Turkish  com.  It  is  now 
cultivated  in  all  warm  countries,  and  is  considered  by 
Mahometan  physicians  to  have  properties  similar  to  those  of 
Sorghum  vulgar e^  viz.^  resolvent,  astringent,  and  very  nourishing ; 
they  consider  it  to  be  a  suitable  diet  in  consumption  and  a 
relaxed  condition  of  the  bowels.  In  Europe  it  is  much  used 
as  a  valuable  article  of  diet  for  invalids  and  children  under  the 
names  of  Polenta  (Maize  meal)  and  Maizena  (Maize  flour). 
In  Greece  the  silky  stigmata  are  used  in  decoction  in  diseases 
of  the  bladder,  and  have  lately  attracted  attention  in  America 
under  the  name  of  Com  silk^  of  which  a  liquid  extract  is  sold 
in  the  shops  as  a  remedy  in  irritable  conditions  of  the  bladder 
with  turbid  and  irritating  urine ;  it  has  a  marked  diuretic 
action.  The  meal  has  been  long  in  use  in  America  as  a  poultice, 
and  g^el  is  also  made  of  it.  In  the  Concan  an  alkaline 
solution  is  prepared  from  the  burnt  cobs  and  is  given  in 
lithiasis. 

In  the  United  States  for  starch  manufacture  from  maize  it 
has  been  found  desirable  to  get  rid  of  the  oily  embryo — this  is 
done  by  machinery.  The  embryo  is  too  rich  for  feeding  stock 
unless  the  oil  is  removed — this  is  done  in  the  hydraulic  press, 
and  the  cake  when  ground  into  meal  is  very  valuable  as  a  food 
for  stock.  The  oil  promises  to  be  useful  for  medicinal  pur- 
poses instead  of  olive  oil.  In  the  unrefined  state  it  has  a 
specific  gravity  of '916  at  15® C,  the  elaidin  test  shows  the 
presence  of  a  large  quantity  of  olein.     Maize  oil  is  of  a  pal« 
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yellowish-brown  colour,  with  an  odour  and  taste  like  that  of 
freshly  ground  com  meal ;  it  belongs  to  the  non*drying  group 
of  the  vegatable  oils,  does  not  easily  become  rancid,  and  has  no 
purgative  action.  With  alkalies  it  forms  a  white  soap ;  it 
contains  fatty  acids  (free)  0*88,  total  fatty  acids  96*75  per  cent., 
mudlaginous  bodies  1*84.  The  loss  sustained  by  purification 
is  under  5  per  cent.  (J.  U,  Lloyd,  Atner,  Jaum,  Pharm., 
July  1888.) 

Chemical  composition. — The  average  results  of  the  analysis 
of  three  varieties  of  maize  in  an  undried  state  by  Poison, 
yielded  in  100  parts,  64*37  starch,  8*83  nitrogenous  substance, 
4*50  fat,  2*70  gum  and  sugar,  15*77  cellulose,  12*16  water,  and 
1*67  ash.  Poggiale  found  on  an  average  in  160  parts  of  the 
dried  grain,  64*5  starch,  6*7  fat,  and  9*9  nitrogenous  substance. 
Church  found  it  to  contain  water  12*5,  albujninoids  9*5,  starch 
70*7,  oil  3*6,  fibre  2*0,  ash  1*7.  American  grain  contained 
1  per  cent,  more  fat  than  Indian, 

The  following  figures,  quoted  by  Konig,  represent  the  mean 
composition  of  145  samples  examined  by  various  analysts  : — 


Minimum. 


Maximum. 


Mean. 


Water 


Albuminoids 


Fat 


Nitrogen-free  extractive 

OeUulose f. 

Ash 


7-40 

22-40 

5-54 

13-90 

1-61 

8-89 

60-49 

74-92 

•76 

8-62 

•61 

8-93 

13*12 
9-85 
4-62 

68-41 
2-49 
1-61 
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The  stigmata  have  been  examined  by  0.  J.  Rademaker  and 
J.  L.  Fischer  (Amer.  Joum.  Pharm.,  1886),  with  the  following 
results : — 

Fixed  oil  (petroleum  spirit  extract)    •.     5*25 

Itesiny  crystalline  principle,   and  chlorophyll 

(ether  extract)    2*25' 

Besin,   crystalline   principle,  and  chlorophyll 

(alcoholic  extract) 3*25 

Sugar,  gum^  and  extractive  (water  extract)  ...  19*50 
Albuminoids,  phlobaphene,  &c.  (from  alkaline 

solution) 3*50 

Salts  and  extractive  (from  acid  solution)    5*50 

Cellulose 87-00 

Water     2000 

96*25 


LOLIUM  TEMULENTUM,  Linn. 

', — Engl,  BoL  xvi,j  t,  1124;  Schreb.  Gram,  ii.,  L   36; 
Bentt.  and  Trim.  295.    Bearded  Darnel  (Eng.),  Ivraie  (Fr.). 

{Jab. — A  weed  of  cultivation.  Asia,  Europe,  North 
Africa.     The  seeds. 

Fmuictf^ir.-^Mdchhni  {Hind.). 

History,  Uses,  &C. — A  noxious  weed  growing  with 
wheat  called  aipa  is  me^ntioned  by  Theophrastus  (i.,  5),  and 
by  Dioscorides  (ii.,  91) ;  the  latter  writer  notices  its  medicinal 
use  as  an  external  application  along  with  salt  and  radishes  to 
ulcers,  and  with  sulphur  and  vinegar  to  certain  skin  eruptions, 
also  with  pigeon's  dung  and  linseed  to  disperse  or  mature 
glandular  and  gouty  swellings.  It  was  also  used  with 
bitumen,  myrrh,  saffron  or  frankincense  as  a  fumigatory  to 
promote  coneeption.  This  plant  was  known  to  the  Bomans  as 
Lolium,  and  is  mentioned  by  Yirgil  (Georg.  I)  as  ''infelix 
loKumJ*  Ovid  (Fast,  i.)  speaks  of  it  as  injurious  to  the 
eyesight, '  **  et  careant  loliis  oculos  vitiantibus  agri.'^    Pliny 
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mentions  it  in  his  cliapter  upon  the  diseases  of  grain  (IS,  44), 
and  again  (22,  58^  77)  reproduces  the  account  given  by  Dios- 
corides  of  its  medicinal  uses.  The  Arabian  lexicographers 
describe  the  same  plant  under  the  name  of  Zdwfin  or  Ziwan 
(o  * j3)  &8  a  noxious  weed  growing  among  wheat,  which  often 
gives  a  bad  quality  to  it  when  accidentally  mixed  with  it, 
causing  giddiness ;  they  consider  it  to  be  the  same  as  the  plant 
called  Shailam  ((^4^).  Abu  Hanifeh  says,  that  Shailam  is  a 
small,  oblong,  red,  erect  grain,  resembling  in  form  the  u">* 
(or  grub)  of  wheat ;  and  it  does  not  intoxicate,  but  renders  the 
wheat  very  bitter ;  and  in  one  place  he  says  the  plant  spreads 
on  the  ground,  and  its  leaves  are  like  those  of  the  willow. 

Ibn  Sina  describes  Zdwan  and  Shailam  separately,  but  in 
his  account  of  their  properties  there  is  hardly  any  diiference, 
it  being  essentially  the  same  as  Dioscorides'  description  of 
Aira.     He  states,  however,  that  both  are  narcotic. 

Forskal  considers  Zdwan  and  Shailam  to  be  different.  Of  the 
former  he  says: — ^^Zizania  AUepensibus  notissima:  inter 
triticum  viget :  si  semina  restant  farinaB  (sic)  mixta,  hominem 
reddunt  ex  panis  esu  temulentum :  messores  plantam  non 
separant ;  sed  post  triturationem  vanni  aut  cribri  ope  seminJEt 
rejiciunt.''  Of  the  latter  he  says : — "  Shalim  etiam  agri  vitium ; 
a  priore  (ziwan)  tamen  di  versa  species ;  decocto  plants 
obtunduntur  sensus  hominis  qui  operationem  chirurgicam 
subire  debet ;  Avicenna  sic  referente."  (FU  ^gtfpt  Arabs, 
p.  199.) 

Indian  Mahometan  writers  merely  copy  the  Arabians,  and 
we  have  met  with  no  mention  of  Darnel  by  Hindu  physicians* 
In  Persia  the  plant  is  known  as  Samuk  and  Gtmdum-i-diwaheh 
''fools'  wheat.*'  In  Northern  India  it  is  called  Mdchhni 
"  bearded"  ;  it  does  not  appear  to  be  known  in  the  Peninsula 
or  Bengal. 

Description. — Annual.  Roots  a  few  downy  fibres. 
Stems  annual*  erect,  3  feet  or  more  in  height,  stiff,  smoothf 
often  branched  from  the  lower  nodes.  Leaves  large,  distant ; 
sheaths  smooth,  striate,  ligule  short,  truncate,  blade  5  to  10 
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inches  long,  spreading  and  drooping,  i  to  ^  inch  wide»  linear, 
gradually  tapering  to  the  acute  apex,  dark   green.    Spikelets 
large,  ^  to  1  inch  long,  5  to  11  flowered,  sessile,  laterally  oom- 
pressed,  blunt,  arranged  singly  edgewise  alternately  on  opposite 
sides  of  the    elongated  rachis,  forming  a  narrow  distichous 
spike,  6  to  12  inches  long  ;  rachis  somewhat  flexuose,  hollowed 
on  alternate   sides  to  receive   the  spikelets,   faintly   rough; 
glumes  2  in  the  terminal  spikelet,  nearly  equal,  only  one  in 
the  remainder,  placed  on  the  outer  side  of  the  spikelet,   closely 
appressed,  and  equalling  or  exceeding  it  in  length,  rather  leaf- 
like, 5-ribbed,  convex,   smooth,  green,  subacute,  not  awned; 
pales  2,  nearly  equal  in  length,  the  lower  rounded  on  the  back, 
the  edges  somewhat  involute,    5-ribbed,  the  two  outside  ribs 
very  strong,   obtuse,   and   membranous  at  the   apex,  a   little 
below  which  arises  usually  a  straight  white  awn  of  variable 
length,  the  upper  pale  flat,  appressed  to  the  dorsal  one,  with 
its  margins  folded  over  on  the  inside,  scarious,  with  two  green 
veins,  faintly  ciliate  on  the  edges.    Lodicules  2»  connected  at 
the  base,  entire.     Stamens  3,  ovary  rounded.     Stigmas  2,  as- 
pergilliform.     Fruit   enclosed   in   the  pales   (the   lower    one 
turgid  and  thickened),  oblong-ovoid,  nearly  i  inch  long,  blunt, 
concave  on  iimer  surface,  pale  brown. 

Chemical  composition, — Filhol  and  Baillet  found  the  seeds  to 
contain  50  per  cent,  of  starch,  albuminoids«  and  the  other 
constituents  found  in  cereal  grains ;  also  a  thick,  ahnost  con- 
crete green  oil,  one  portion  of  which  was  saponifiable,  and  the 
other  not.  It  was  insoluble  in  water,  but  freely  soluble  in 
alcohol  and  ether.  The  seeds  besides  contained  an  extractive 
substance  soluble  in  water  and  alcohol.  The  non-saponifiable 
portion  of  the  oil  they  describe  as  producing  tremulousness 
when  swallowed,  but  without  any  narcotism ;  and  the  extractive 
as  narcotic.    Both  substances  proved  fatal  to  animals. 

Ludwig  and  Stahl,  besides  starch,  gluten,  &c.,  found  two 
acrid  oils  soluble  in  alcohol,  but  insoluble  in  water  ;  and  an 
acrid  bitter  glucoside,  soluble  in  water ;  they  attribute  the 
activity  of  the  seeds  to  the  combined  influence  of  these  difFerent 
principles. 
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The  still  more  recent  experiments  of  Wittstein  have  con- 
vinced him  **  that  the  poisonous  characters  of  the  seeds  are  not 
due  to  an  acid  body^  nor  to  a  base,  but  to  an  indifferent  body 
which  is  incapable  of  forming  compounds  with  lead  or  zinc, 
and  may  be  completely  extracted  from  the  seeds  by  water  or 
alcohol,  and  only  incompletely  by  ether/' 

Dr.  P.  Antze,  who  has  recently  examined  the  constituents  of 
the  plant,  both  chemically  and  physiologically,  reports  (Arch. 
/.  ea^.  Path,  und  Pharm.,  Nov.  1890,  p.  126)  the  isolation  of  a 
volatile  alkaloid^  loiune,eoid  temulentic  acid,  which  by  the  action 
of  lime  yields  a  base,  temulentine,  as  a  decomposition  product. 
Loliine  is  said  to  yield  good  crystalline  salts  with  sulphuric, 
hydrochloric^  oxalic,  and  acetic  acids,  but  too  small  a  quantity 
was  obtained  for  analysis.  Injected  subcutaneously  into 
rabbits  it  produced  a  rise  in  temperature  as  well  as  an  increase 
of  the  pulse,  0*08  gram  being  a  lethal  dose,  whilst  the  narcotic 
and  intoxicating  action  of  the  lolium  plant  seems  to  be  due  to 
temulentic  acid  and  the  base  obtained  from  it.  The  acid, 
which  exists  to  the  extent  of  about  1  per  cent,  in  the  seeds,  is 
obtained  in  crystals  melting  at  234°C.  and  possessing  the 
approximate  composition  G^'H^'NO^',  and  as  well  as  temidentine 
yields  good  cr}^stalline  salts.  From  experiments  upon  frogs, 
rabbits,  and  the  investigator  himself,  it  appears  to  be  twice  as 
toxic  as  loliine  and  rapidly  diminishes  the  heart's  action,  but  if 
the  depression,  which  is  accompanied  by  a  marked  decrease  in 
temperature,  is  overcomes  the  patient  assumes  a  condition  of 
high  fever.  Dr.  Antze  recommends,  in  cases  of  poisoning  with 
darnel  grass,  the  administration  of  emetics  and  purges,  followed 
by  stimulants  to  raise  the  depressed  action  of  the  heart. 
(Pharm.  Journ.,  Jan.  31st,  1891.) 

Toxicology. — The  symptoms  which  darnel  seeds  produce  on 
man  are  described  by  Peroira  as  twofold :  ^'  those  indicating 
gastro-intestinal  irritation,  such  as  vomiting  and  colic ;  and 
those  which  arise  from  disorder  of  the  cerebro-spinal  system, 
such  as  headache^  giddiness,  languor,  ringing  in  the  ears, 
confusion  of  sight,  dilated  pupil,  delirium,  heaviness,  somno- 
lency,  trembling,    convulsions,  and    paralysis.     These   seeds, 
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therefore,  appear  to  be  acro-narcotic  poisons.  According  to 
Seeger,  one  of  the  most  certain  signs  of  poisoning  by  them  is 
trembling  of  the  whole  body."  Death  has  sometimes  resulted 
from  their  use,  but  when  suitable  remedies  have  been  used, 
such  as  evacuants  and  stimulants,  the  seeds  have  not  proved 
fatal  to  man.  Recent  experiments  made  by  A.  S.  Wilson  of 
Aberdeen  conclusively  proved  that  healthy  darnel  seeds  have 
no  injurious  effects.  In  selecting  healthy  seeds,  Mr.  Wilson 
observed  the  grains  to  be  frequently  affected  by  ergot  and 
other  fungi^  and  to  be  also  liable  to  a  disease  of  a  more 
obscure  type. 

From  Dr.  P.  Antze's  experiments  it  appears  that  there  are 
two  poisonous  principles  in  the  diseased  seeds,  one  an  acrid 
poison  giving  rise  to  a  febrile  condition,  and  the  other  a 
narcotic  powerfully  depressing  the  heart's  action. 

In  the  Report  of  the  Chemical  Examiner,  N.-W.  Provincea 
and  Oudh,  for  1879,  the  occurrence  of  darnel-poisoning  among 
the  men  of  the  Ghoorkha  Regiment  at  Almora,  and  also  among 
some  of  his  own  servants  at  Nynee  Tal,  is  recorded.  He  states 
that  the  grass  is  recognised  as  injurious  by  the  peasajitry  in 
the  Moozaffamagar  District,  where  it  is  called  MocknL  The 
symptoms  observed  were  vomiting,  headache,  and  great 
giddiness  ;  no  fatal  cases  occurred. 

BAMBUSA    ARUNDINACEA,  Betz. 

"Fig.—Roxh.  Cor.  PI  i.y  L  79 ;  Rheede,  Sort.  Mai.  ».,  t.  16. 
Bamboo  (Eng.),  Bambou  (jPV.). 

JJab. — Throughout  India.  The  young  shoots,  seeds,  and 
silicious  concretion. 

Vernacular, — Bans  (Hincl.f  BengJ),  Vdnsa  (Ouz,),  Yansa, 
Kalaka,  Tokara  {Mar,)^  Mangal  (Tarn.),  Bonga,  Veduru  (Te/.), 
Bidungulu  (Can.). 

Bamboo  Manna. — Bdns-lochan  (Hind,)^  B£ns-kapdr  (Beng.\ 
Vdnsa-lochana  [Mar,),  Vansa-kapura  (Qtiz\  Munga-luppa 
{Tarn,),  Vcduruppu  (Tel.),  Bidaruppu  (Can.),  Moleuppa 
(MaL), 
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History,  Uses,  &C.— The  Bamboo,  in  Sanskrit  Vansfi  and 
V&iu,  is  considered  by  the  Hindus  to  have  the  hardest  of  woods. 
The  word  also  signifies  *  spine'  and '  lineage/  thus  Vansa-visuddha 
means  "made  of  a  good  bamboo,"  i.e.y  of  a  pure  or  good  feunily, 
and  Vansa-dhara  "  carrying  a  bamboo,"  «.e.,  maintaining  a 
family,  Yansa-pratishthana-kara  ''establishing  a  family  on  a 
sure  foundation."  The  Abb^  Dubois,  in  hi^ Description  of  India ^ 
states  that  the  young  Indian  bride  and  bridegroom  are  made 
to  stand  in  two  bamboo  baskets  placed  side  by  side,  and  the 
Kul  or  Arbor  generationis  of  the  caste,  at  Hindu  marriages,  is 
placed  in  a  winnowing  fan  made  of  bamboo.  The  wild  tribes 
of  the  Garrow  hills,  who  have  no  temples  or  altars,  set  up 
opposite  their  huts  a  bamboo  post  which  they  deck  with  flowers 
and  tufts  of  cotton,  and  before  it  they  make  offerings  to  their 
god.  Indian  anchorites  carry  a  bamboo  stick  having  seven 
knots.  A  bamboo  flowering  is  an  event  of  rare  occurrence, 
and  which  is  supposed  to  bring  in  its  train  all  sorts  of  evil, 
accompanied  by  dire  distress  and  famine.  The  seeds  of  the 
bamboo,  in  Sanskrit  Vansa-tandula,  Vansa-ja,  V^nu-yava, 
V6nu-vija,  have  often  proved  of  great  value  in  famine  seasons, 
saving  thousands  of  lives  ;  this  was  the  case  in  Orissa  in  1812 
and  in  Canara  in  1864.  The  young  shoots  which  appear 
towards  the  end  of  the  rainy  season  are  used  as  a  vegetable ; 
they  are  minced  very  finely  and  soaked  in  water  to  remove  the 
bitter  taste,  and  then  cooked  with  ddly  and  seasoned  according 
to  taste  :  they  are  also  made  into  pickle. 

A  decoction  of  the  joints  of  the  bamboo  is  supposed  to  have 
an  action  on  the  uterus,  and  is  used  by  females  after  delivery 
to  cause  a  free  flow  of  the  lochial  discharge.  The  same  part  of 
the  plant  pounded  with  water  is  applied  to  inflamed  joints.  The 
juice  of  the  leaves  with  aromatics  is  given  in  haomatemesiis. 
The  leaves  are  very  commonly  given  to  horses  by  syces  as  a 
remedy  for  coughs  and  colds. 

Bamboo  manna  is  the  Vansa-lochana  of  the  Indian  physi- 
cians; in  the  Nirghantas  it  bears  many  synonyms,  such  as 
Vansa-rochana,  Tvak-kshira  "  bark-milk,"  Vansa-karpura 
"  bamboo  camphor/'  Vansa-sarkara  "  bamboo  sugar,"  Yansahva 
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'* bamboo  sacrifice,"  Slibhra,  and  Sita  "white,"  &c.  It  is 
considered  to  be  strengthening,  tonic,  cold,  and  sweet;  to 
alleviate  thirst,  and  to  avert  phthisis,  fever,  asthma,  coug^h, 
biliousness,  skin  diseases,  and  Yayu  (morbid  affections  of  the 
windy  humor).  As  an  example  of  the  way  in  which  it  is 
prescribed,  the  following  formula  for  making  the  Sitopalddt-' 
chuma  will  be  found  in  Sarangadhara : — Bamboo  manna  8  parts, 
long  pepper  4,  cardamoms  2,  cinnamon  1,  sugar  16.  Powder 
and  mix.  Dose  about  60  grains,  to  be  given  with  honey  and 
ghi  in  phthisis  and  cachexia. 

The  belief  in  the  strengthening  properties  of  bamboo  manna 
appears  to  have  originated  among  the  aboriginal  tribes  of 
India,  as  on  the  West  Coast  it  is  the  first  solid  food  which  the 
Thana  Kolis  give  their  children.  The  same  belief  seems  to 
have  prevailed  in  Borneo,  as  Marco  Polo  relates  that  pieces  of 
this  substance  were  let  in  under  the  skin  by  the  natives  to 
make  the  body  wound-proof. 

We  hold  with  Salmasins  that  bamboo  manna  was  the 
substance  known  to  the  Greeks  as  craxxap  craxxapov^  and  described 
by  them  as  a  white,  concreted  or  crystalline  substance  like 
common  salt,  because  there  was  no  kind  of  sugar  prepared  from 
the  sugar-cane,  answering  to  this  description^  known  in  India 
in  the  time  of  Dioscorides.  The  name  Sarkara,  which  signifies 
"  grit,  pebbles,  sand,"  was  applied  by  Hindu  writers  at  that 
time  to  several  substances,  viz,,  Gruda  or  molasses  in  a  dry 
gr^iular  state,  the  only  kind  of  cane-sugar  then  in  use  in 
India ;  Tavasa-sarkara,  the  concrete  manna  of  Alhagi ;  and  Vania 
iarkara,  the  concretion  found  in  the  bamboo.  The  Sanskrit 
name  Khanda  was  also  applied  to  Guda,  which  is  the  substance 
known  in  the  vernaculars  as  Gdr  or  Gdl,  and  is  still  the  kind 
of  sugar  most  used  by  the  Hindus.  Pale  crystalline  sugar,  the 
Chini  of  the  bazars,  does  not  appear  to  have  been  known  until 
some  400  years  after  the  date  of  Dioscorides. 

Under  the  name  of  Tabdshir,  a  corruption  of  the  Sanskrit 
Tvak-kshira,  bamboo  manna  was  known  to  the  early  Arab 
travellers  in  the  East ;  the  port  of  Thana,  on  the  West  Coast  of 
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India,  was  famous  for  its  TaMshir  in  the  time  of  Idrisi  (1135) 
and  supplied  it  to  all  marts.     Ibn  Sina  describes  Tabdshir  as 
astringent  and  stomacbic,  useful  in  erysipelas  and  to  allay 
thirst  in  bilious  dyspepsia,  cardiacal,  and  strengthening.     As  a 
local  application  it  is  used  to   relieve  the  heat  and  irritation 
caused  by  aphthous  eruptions  along  with  pounded  rose  leaves. 
Later  Mahomedan  writers  upon  the  Materia  Medica  of  the  East 
have  added  nothing  of  importance  to  Ibn  Sina's  account  of  the 
drug.     Fliickiger  {Zttr  Oeschichte  des  Tabaachir,  Zeit.  dea  allg. 
osterr.  Apoth.  Ver,  Nr.  14  u.  15,1887)  mentions  a  list  of  Indian 
goods  on  which  transit  duty  was  levied  at  Aden  in  1270  ;  in  it 
Tabdshir  is  mentioned  together  with  tamarinds  and  camphor. 
He  also  draws  attention  to  a  remarkable  connection  between 
Tabashir  and  ivory    ashes,  generally  known  by  the  name  of 
Spodium.     Idrisi,  in  the  middle  of  the  12  th  century,  points  out 
that  the  latter  was  used  to  adulterate  the  former,  while  others 
of  a  different  opinion   assign   a   greater   value   to  Spodium. 
Garcia  d'Orta  ( O'oZJo^tf  108  5 1 )  mentions  both  Tabdshir  and  S  podium, 
which  he  considers  to  be  Pompholyx  or  Turtia  (white  of  zinc  P 
calamine  P),  and  states  that  in  Persia  and  Arabia  Tabdshir  was 
generally  paid  for  by  its  weight  in  silver  {"  o  pre9o  ordinario 
na  Persia  e  Arabia  6  a  peso  de  prata  ") ;  he  also  describes  black 
or  grey  Tab&shir,  which  was  of  less  value  and  was  obtained  by 
burning  the  bamboo  cane.     Fliickiger  remarks  that  it  is  most 
likely  that  the  name  ''  Spodium  da  canna  *'  was  given  to  this 
black  Tabashir  or  perhaps  to  the  ashes  of  the  cauei  and  that  it 
might  be  owing  to  this  circumstance  that  in  later  times  the 
name  Spodium  came  to  be  applied  to  animal  charcoal  (bone- 
black).     The  idea  of  Uack  seems  not  to  have  been  ognnected 
with  the  original  Greek  name  tnrodot  (ashes).    Fliickiger  also 
draws  attention  to  the  Latin  translation  of  a  Persian  Karabidin 
or  Pharmacopceia  by  the  Carmelite  Friar  P.  Angelus,  published 
in  Paris  in  1681^  in  which  Tab4shir  is  spoken  of  as  pseudo- 
spodium,  anti'9podium,  and  apodium-arabicum,    Rheede  as  well 
as  Rumphius  notice  Tabashir,  but  it  does  not  appear  to  have 
attracted  much  attention  in  Europe  until  Dr.  Patrick  Russell 
drew  the  attention  of  the  Royal  Society  to  it,  and  induced 
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James  Louis  Macio  to  make  an  analysis,  which  showed  that  it 
consisted  principally  of  silica. 

Further  information  on  Tabashir  may  be  obtained  from  Prof. 
Fliickiger's  papers  above  mentioned,  and  a  paper  by  Dr.  Brandis 
in  the  Indian  Forestcf^  March,  Vol.  XIII. 

Description. — Tabashir  consists  of  irregularly- shaped 
fragments  of  an  opaque  white  or  bluish  opalescent  colour^  the 
larger  pieces  are  about  an  inch  in  diameter,  (*)ncavo-convex,  and 
have  evidently  derived  their  form  from  the  joint  of  the  bamboo 
in  which  the  deposit  has  collected.  The  raw  article  is  blackened 
and  dirty,  having  apparently  been  obtained  by  burning  the  bam- 
boos, or  on  account  of  the  presence  of  insects ;  to  make  it  £t  for 
use  it  is  calcined,  when  it  becomes  perfectly  clean. 

Chemical  composition. — Cavendish  (Ubenda,  370)  determined 
the  specific  gravity  of  Tabashir  to  be  2-169  at  11-4°C. 

Humboldt  remembered  the  analysis  of  Macie  when  he  and 
Bonpland  discovered  a  similar  substance  at  the  volcano  of 
Pichincha,  not  far  from  Quito.  He  wrote  from  Mexico  on  the 
22nd  of  April  1808  to  Antonio  Joseph  Cavanilles,  Director  of 
the  Botanic  Gkrden  at  Madrid  [Annates  du  Museum^  iv.  (An.  xii., 
1804),  478) — *'Vous  vous  souvenez  sans  doute  de  cette 
substance  siliceuse,  ressemblante  &  I'opale  que  M.  Macie 
analysa  en  Angleterre.  Nous  Tavons  d^couverte  a  I'ouest  du 
volcan  Pichincha,  dans  les  bambous  ou  gros  roseaux 
appel^s  Guaduas  dans  le  royaume  de  Santa  F6.  J'ai  fait  des 
experiences  chimiques  sur  le  sue  de  cette  graminfe  colossale, 
avant  que  la  substance  siliceuse  se  fQt  d^pos^e,  et  j'y  ai 
remarqu^  des  ph^nom^nes  tr^s-curieux ;  il  est  susceptible  d'une 
putrefaction  animale,  et  parait  annoncer  une  certaine  combin- 
aison  d'une  terre  simple  avec  I'azote.''  The  Guaduas  are  the 
representatives  of  the  Indian  bamboos  in  South  America  and 
closely  related  to  them.  The  specimen  of  American  Tab&shir 
which  Humboldt  sent  to  Paris  was  examined  by  Fourcroy 
and  Vanquelin  (Ann.  du  Mm.,  vi.  (1806),  382—385);  they 
foundj  besides  70  per  cent,  of  silicic  acid,  30  per  cent,  of  potash  i 

and  lime.     It  would  be  interesting  to  know  if  it  was  perhaps  a  \ 
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silicatei  wliich  seems  possible,  as  they  mention  traces  of 
crystallization.  The  remarkable  optical  properties  of  this 
amorphous  silicic  acid  attracted  the  attention  of  Brewster 
{Trans.  Roy.  8oc.  Londmi  (1819),  i.,  283—299),  who  found  it  to 
possess  very  little  power  of  refracting  light,  and  to  show  when 
heated  in  the  dark  a  brilliant  phosphorescence.  The  informa- 
tion concerning  its  physical  properties  given  by  Brewster  was, 
however,  partly  contradicted,  and,  as  it  seems,  with  reason,  by 
Guibourt  in  1885.  Edward  Turner  {Ebenda,  pp.  335—338) 
found  that  the  substance  examined  by  Brewster  could  easily 
be  dissolved  in  a  solution  of  caustic  potash,  even  after  having 
been  heated ;  the  silicic  acid  separated  from  the  solution,  after 
being  heated  to  redness,  weighed  nearly  as  much  as  the 
quantity  of  Tabashir  examined.  The  transparency  which 
Tabashir  acquires  when  immersed  in  water  was  noticed  by 
Brewster  and  Guibourt;  this  property  is  still  more  striking  when 
it  is  immersed  in  a  volatile  oil  or  liquid  paraffin,  for  then  with 
very  pure  specimens  the  outlines  are  scarcely  to  be  distinguished. 
Ghiibourt  determined  its  sp.  gr.  in  water  to  be  2*149  at  4°C., 
and  found  Indian  Tabashir  to  be  composed  of  97'39  per  cent,  of 
silicic  acid,  2'9  per  cent,  water,  with  traces  of  potash  and  lime. 

In  1859  Fliickiger  (Schtceizerische  Zeitsch.  /.  Phann.^  1859, 
244)  examined  a  very  fine  specimen  of  Tabashir  from  Java, 
where  it  is  known  by  the  name  of  Batugining,  and  found  it  to 
be  almost  pure  silicic  acid.  It  would  appear,  however,  to  be 
sometimes  mixed  or  adulterated  with  the  ashes  of  the  cane,  as 
Host  van  Tonningen  {Jahresb.  der  Chem.,  1860,  531)  found  a 
specimen  to  contain  silicic  acid  86*38,  water  7*63,  oxide  of 
iron,  potash,  and  lime  5*99  per  cent. 

The  careful  examination  of  Tabashir  made  by  Poleck  {Zeitsch. 
des  osterr.  Apotk.  Ver.,  1887,  p.  139)  shows  beyond  doubt  that 
it  may  be  considered  to  be  silicic  acid,  although  the  question 
remains  open,  whether  it  is  the  normal  acid  Si(OH*). 
(Fliickiger,  Zur  Oeschichte  des  Tabaschir,  Zeitsch.  des  allg, 
oaterr.  Apoth.  Ver.  Nr.  14  u.  15,  1887.)  As  regards  the 
variations  observed  in  the  amount  of  water  contained  in  this 
substance,  the  reader  is  referred  to  our  remarks  under  Commerce. 
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The  ash  of  bamboo  sterna  has  been  analysed  bj  Hammer- 
bacher  with  the  following  results :  8iO«,  28-264 ;  CaO, 
4-481 ;  MgO,  6-569 ;  K«0,  84-217  ;  Na«0, 12-766  ;  CI,  2-062  ; 
80^,  10-705 ;  Ferric  phosphate,  0-087 =99- 100.  The  >8h  is 
rich  in  silica  and  alkalis,  poor  in  alkaline  earths.  The  proper* 
tion  of  alkalis  is  about  the  same  as  in  the  ashes  of  ordinary 
roots,     (Liebig^B  Annaleuj  clxxyi.,  87.) 

Commerce. — Bombay  appears  to  have  inherited  the  ancient 
trade  in  Tab&shir  which  formerly  centered  in  Thana.  The  raw 
article  is,  however,  now  obtained  from  Singapore,  and  is 
probably  the  produce  of  Java  and  other  islands  of  the  Eastern 
Archipelago.  The  Indian  bamboos  being  under  the  protection 
of  the  Forest  Department  prevents  their  being  destroyed  to 
obtain  Tabashir,  besides  they  are  of  much  more  value  for  other 
purposes.  The  Bombay  trade  in  this  article  is  now  the 
monopoly  of  a  Mahometan,  who  is  the  sole  importer  of  the  raw 
material,  which  he  calcines  and  afterwards  sells  in  bulk  at 
Rs.  2-10  per  lb.  He  also  sells  a  selected  quality  at  Rs.  4 
per  lb.,  and  an  inferior  quality  at  Re.  1-4.  The  method  of 
calcination  is  a  trade  secret.  After  it  has  been  calcined, 
Tabashir  is  placed  in  water,  which  it  absorbs  and  increases 
greatly  in  weight,  becoming  cold  to  the  touch ;  this  fact  ia 
pointed  out  to  the  purchaser  as  a  proof  of  its  cooling  qualities. 
The  water  is  retained  by  the  drug  for  a  long  time. 


SACCHARUMOFFICINARUM,  Linn. 

Fig.—  Woodville,  t  266 ;  Tussac,  Fl.  Antilles,  e.,  tt.  23—25  ; 
BentL  and  Trim.,  U  298,  Sugar-cane  (Eng.)y  Canne  h  sucre 
(Fr.). 

Hab. — India.  Cultivated  in  aU  warm  climates.  The 
juice  and  root. 

Vernacular, — iJkh,  Ganna  (Hind,),  Ak  {Beng.),  iJs  (Jfar.), 
Sh^radi  (Gi^\),  Karumbu  (Tarn,),  Oheruku  (Tel,),  Earimpa 
(MaL),  Khabbu  (Can.). 
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History,  Uses,  &C. — If  the  wild  form  of  the  sugar-cane 
is  to  be  anywhere  now  met  with,  it  is  in  India,  of  which  country 
it  is  undoubtedly  a  native,  and  where  it  has  been  cultivated 
from  the  earliest  antiquity.  Whether  the  species  grown  in  China, 
8.  sinense  (Roxb. ),  is  specifically  the  same  is  scarcely  determined 
with  certainty,  but  it  is  probably  native  in  that  coimtry .  {BentU 
and  Trim.)  The  Sanskrit  name  of  the  plant  is  Ikshu,  and  it*is 
also  called  Quda-trina,  "  the  grass  from  which  guda  is  made," 
and  Guda-daru,  &c. ;  from  the  juice  (Ikshurasa)  the  ancient 
Hindus  prepared  an  extract  by  boiling,  which,  when  soft  and 
sticky,  was  called  Ikshurasa^kv&tha,  Phanita,  and  Guda,  but 
when  allowed  to  drain  and  become  dry  was  known  as  Guda- 
sarkar^,  Khanda  or  Khanda-sark4ra,  and  Matoyandika.  Twelve 
varieties  of  sugar-cane  are  mentioned  by  Sanskrit  writers,  but 
in  this  number  are  probably  included  other  grasses  belonging 
to  the  genera  Saccharuniy  Sorghum,  &c.  ,  The  root  of  the  sugar- 
cane is  also  used  in  Hindu  medicine,  and  is  considered  to  have 
demulcent  and  diuretic  properties.  It  is  an  ingredient  along 
with  the  roots  of  Saccharmn  sara,  S.  spontaneum,  JEragrostis 
cynoBuroideB,  and  Cyiiodon  dactyhn  in  the  compounds  known  as 
Trinapancha-mula  and  Kuia^valeha,  which  are  much  prescribed 
as  adjuncts  to  metallic  medicines  in  gonorrhoea  and  other 
afifections  of  the  urinary  passages.  A  kind  of  rum  was  also 
obtained  by  the  ancient  Hindus  from  the  juice  of  the  cane  or 
from  guda  and  water  fermented,  which  was  known  as  Sidhu 
and  Ganda. 

The  unrefined,  dark-brown  Guda  or  Ph&nita  of  the  Hindus 
was  known  to  the  ancient  Persians  as  3^^  (P4niz)  and  ^^ 
(Shakar) ;  from  it  they  manufactured  the  dry  crystalline  sugar 
which  they  call  ^  (Kand)  or  «*Ui  (Ifabat),  now  generjJly 
written  Ai5  by  both  Arabs  and  Persians.  We  have  already 
stated  (see  Article  on  Bambusa)  our  reasons  for  believing  that 
the  (TOKxapov  of  Dioscorides  was  not  cane-sugar,  viz,,  that  no  such 
article  as  sugar  in  a  dry  crystalline  state  was  known  in  India 
at  that  time,  the  only  kind  of  sugar  used  by  the  Hindus  being 
the  dark-brown  mass  known  as  guda,  and  which  is  still  the 
kind  of  sugar  most  popular  in  India.  This  substance,  as  well 
111.-76 
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as  the  guda  prepared  from  the  p^}m  (^otVif),  was  called  by  the 
Greeks /*€Xi  (honey),  and  is  mentioned  by  Herodotus,  Theophras- 
tus,  Seneca,  Strabo,  and  other  early  writers  as  '*  Honey  of  Canes  " 
and  "  Honey  made  by  human  hands."  The  .vernacular  names 
Misri,  "Egyptian,"  for  refined  sugar,  and  Chini,  "Chinese," 
for  sugar-candy,  point  to  these  crystalline  forms  of  sugar  as 
comparatively  recent  introductions  into  India,  and  at  the 
present  time  the  sugar-candy  of  Indian  commerce  is  chiefly 
imported  from  China.  When  we  consider  that  the  sugar-cane 
was  known  to  the  ancients  from  the  time  of  Nearchus,  it  is 
hardly  reasonable  to  suppose  that  Pliny  could  be  so  ill-informed 
as  to  speak  of  Saccharum,  if  by  that  name  he  meant  cane-sugar, 
as  only  employed  in  medicine.  Lucan,  writing  about  the 
same  time,  was  aware  that  the  Hindus  drank  the  juice  of  the 
cane: 

"Quique  bibunt  tenera  dulces  ab  arundine  succos." 

At  the  present  day,  the  cane-presser,  with  his  primitive 
press,  is  a  familiar  personage  at  Indian  fairs,  where  he 
dispenses  the  luscious  juice  to  his  customers  at  about  twopence 
a  pint. 

Sugar,  under  the  name  of  Shi-mi  "  stone  honey,"  is 
frequently  mentioned  in  the  ancient  Chinese  annals  among  the 
productions  of  India  and  Persia ;  and  it  is  recorded  that  the 
Emperor  Tai-tsung  (A.D.  626 — 650)  sent  an  envoy  to  the 
kingdom  of  Magadha  in  India,  to  learn  the  method  of  manu- 
facturing it.  (Bretschneider^  Chinese  Botanical  JForka,  1870,  46.) 
The  Chinese  acknowledge  that  the  Indians  between  A.D.  766 
and  780  were  their  first  teachers  in  the  art  of  making  sugar. 
An  Arabian  writer,  Abu  Zaid-el-Hasan,  states  that  about 
A.D.  850  the  sugar-cane  was  growing  on  the  north-eastern 
shore  of  the  Persian  Gulf ;  and  in  the  following  century,  the 
traveller  Ali  Istakhri  found  sugar  abundantly  produced  in 
the  Persian  Province  of  Kuzistan.  About  the  same  time 
(950)  Moses  Chorenensis  stated  that  the  manufacture  of 
sugar  was  flourishing  near  the  celebrated  school  of  medicine 
at    Jondisabur  in  the    same  province,   and  remains  of  this 
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industry   in   the  shape  of    millstones,   &c.,    still    exist  near 
Ahwas. 

Persian  and  Arabian  physicians  of  the  10th  and  llth 
centnrieSy  such  as  Rdzi,  Ali  Abbks^  and  Ibn  Sina,  introduced 
sugar  ( j^  Sukkar  )  into  medicine.  The  Arabs  cultivated  the 
cane  in  many  of  their  Mediterranean  settlements^  as  Cyprus^ 
Sicily,  Italy,  Northern  Africa,  and  Spain.  The  Calendar  of 
Cordova  shows  that  as  early  as  A.D.  961  the  cultivation  was 
well  understood  in  Spain,  which  is  now  the  only  country  in 
Europe  where  sugar-mills  stiQ  exist. 

The  importance  of  the  sugar  manufacture  in  the  East  was 
witnessed  by  Marco  Polo,  Barbosa,  and  other  European 
travellers  ;  and  the  trading  nations  of  Europe  rapidly  spread 
the  cultivation  of  the  cane  over  aU  the  countries  of  which  the 
climate  was  suitable.  The  ancient  caltivation  in  Egypt, 
probably  never  quite  extinct,  was  revised  on  an  extensive  scale 
by  the  Khedive  Ismail  Pasha.     (Pharmacographia,) 

Sugar  is  of  comparatively  little  value  for  its  independent 
effects,  but  few  substances  are  more  useful  as  an  associate  of 
other  medicines,  whether  to  preserve  them  from  oxidation 
and  decomposition,  to  conceal  or  improve  their  taste,  or 
to  give  them   special  pharmaceutical  forms. 

In  solution  sugar .  is  almost  exclusively  lenitive,  but  in 
powder  it  is  stimulant.  It  is  universally  employed  to  diminish 
dryness  of  the  mouth  and  fauces,  to  allay  irritation,  and  to 
mitigate  cough  and  hoarseness.  Sugar  dissolved  in  water  is  said 
to  have  a  diuretic  effect.  When  injected  into  the  veins  of  ani- 
mals it  is  said  to  be  powerfully  diuretic  (Bichet  and  M.  Martin, 
Med.  Record^  xxi.,  394).  It  certainly,  when  moderately 
used,  promotes  digestion  and  allays  nervous  excitement.  For 
these  purposes  sweetened  water  {eau  aucree)  is  universally 
employed  in  France  and  Southern  Europe.  Formerly  a  strong 
solution  of  sugar  was  mudi  used  as  an  antidote  to  corrosive 
poisons.  It  enters  into  all  the  drinks,  mucilaginous,  farina- 
ceous, and  gelatinous,  employed  in  febrile  diseases.  Finely- 
powdered  sugar  will  sometimes  relieve  the  hiccough,,  which,  in 
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nursiiig  inf ants,  is  apt  to  arise  from  over-feeding.  Loaf-gngar, 
eaten  freely^  is  said  to  arrest  the  derelopment  of  alcoholic 
intoxication,  perhaps  by  retarding  gastric  absorption.  A 
strong  solution  of  sugar  injected  into  the  rectum  has  been  used 
successfully  to  destroy  ascarides  of  that  part.  In  powder  it  is 
yery  efficient  as  a  remedy  for  aphthae  of  the  mouth,  in  repress- 
ing the  exuberant  and  stimulating  the  indolent  granulations  of 
ulcers,  in  removing  opacities  of  the  cornea,  and  in  curing 
granular  eyelids.  Sugar  has  been  claimed  by  Fischer  to  be  an 
efficient  antiseptic  dressing  for  wounds.  He  associated  it, 
however,  with  other  antiseptics;  but  Windelschmidt  states 
that  for  small  wounds  sugar  is  equal  to  iodoform  as  a  dressing 
{Med.  News,  xliii.,  462).  In  chronic  laryngitis,  when  inhaled 
by  a  sudden  aspiration  from  a  tube  extending  to  the  root  of 
the  tongue,  it  may  be  used  with  advantage  alone  or  mixed 
with  other  powders.  In  the  same  manner  it  may  be  employed 
as  a  snuff  in  chronic  ozsena.  The  fumes  from  burnt  sugar 
destroy  offensive  effluvia,  and  are  conveniently  disengaged  by 
sprinkling  sugar  upon  burning  coals  or  on  a  hot  shovel. 
(Stille  and  Maiach,)  We  have  already  referred  to  the  use  of 
sweetmeats  by  opium-eaters  to  counteract  the  effects  of  the  drug 
(p.  96,  Vol.  I.), 

Cultivation, — The  sugar-cane  season  comprises  nearly  a 
twelvemonth.  The  land  chosen  is  usually  a  good  loam  or 
light  clay  manured.  The  leafy  ends  of  the  preceding  season's 
canes  are  cut  off,  or  the  whole  cane  is  chopped  into  pieces  so  as 
in  any  case  to  include  two  nodes  or  joints,  and  these,  to  the 
number  of  about  20,000  per  acre^  are  planted  in  furrows  in 
January  and  February.  The  land  is  irrigated  occasionally 
from  this  time  to  the  commencement  of  the  rains.  The 
harvest  begins  in  the  beginning  of  December,  and  the  cutting 
and  crushing  of  the  canes  and  boiling  of  the  juice  is  carried  on 
till  January  and  February.  Excepting  the  few  mills  imder 
European  management,  the  crushing  and  boiling  is  performed 
by  primitive^  and,  therefore,  rude  processes.  The  average 
outturn  per  cent,  of  cane  in  the  Ilorth- West  Provinces  is  stated 
by  Messrs.  Duthie  and  Fuller  to  be  as  follows :  100  of  canes=15 
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of  juice=18  of  guda  (unrefined  sugar)  or  ]7'5  oisfiakar* 
(dry,  unrefined  sugar),  or  19'5  of  rah  (syrupy  sugar).  The 
natives  generally  manufacture  the  juice  into  the  two  kinds  of 
guda,  called  in  the  vernaculars  gura  or  gila. 

Description. — The  transverse  section  of  a  sugar-cane 
exhibits  numerous  fibro-vascular  bundles,  scattered  through 
the  tissue,  as  in  other  monocotyledonous  stems ;  these  bundles 
are  most  abundant  towards  the  exterior,  where  they  form  a 
dense  ring  covered  with  a  thin  epidermis,  which  is  very  hard 
from  the  quantity  of  silica  deposited  in  it.  In  the  centre  of 
the  stem  the  vascular  bundles  are  few  in  number,  and  traverse 
an  abundant  parenchyma  which  contains  in  its  thin-walled 
cells  an  almost  clear  solution  of  sugar,  with  a  few  small  starch 
granules  and  a  little  soluble  albuminous  matter.  The  latter  is 
found  in  larger  quantity  in  the  cambial  portion  of  the  vascular 
bundles.  The  walls  of  the  medullary  cells  contain  pectic 
matter^  but  not  in  sufficient  quantity  to  cause  them  to  swell 
much  in  water.  {Wiemer.)  The  unrefined  sugar  of  India 
(gdra  or  gula),  often  incorrectly  termed  molasses,  occurs  in  two 
forms  in  the  bazars — one  is  a  blackish  sticky  -mass  without 
evident  crystalline  structure,  the  other  is  a  dark-brown  partly 
ciystalline  mass  which  crumbles  on  pressure,  and  is  generally 
spoken  of  by  the  dealers  as  floury  gur  or  gul — the  first 
contains  the  whole  of  the  uncrystallizable  portion  of  the  syrup^ 
in  the  other  most  of  this  has  been  drained  ofi.  Indian 
molasses  or  treacle  ijb  of  a  very  dark  colour,  of  a  peculiar  sharp 
flavour,  and  has  a  bitterish  after-taste  caused  by  the  presence  in 
it  of  caramel  or  burnt  sugar,  produced  during  the  careless 
evaporation  of  the  cane  juice.  It  is  hardly  suited  for 
pharmaceutical  purposes,  and  as  sold  in  the  bazars  is  generally 
freely  watered  and  in  a  state  of  fermentation.  The  refined 
sugars  of  Indian  commerce  are  manufactured  on  the  European 
system^  chiefly  in  Bengal,  or  are  imported  from  Mauritius,  and, 

*  Called  by  Europeans  Jaggery,  a  corruption  of  the  Sanslcrit  Sarkara, 
whkh  in  Oylon  it  the  femacularname  for  unrefined  sugar  in  the  corrupted 
form  of  Shakkare. 
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in  the  case  of  loaf-sugar,  from  France.     They  differ  in   no 
respect  from  the  sugars  of  European  commerce. 

Chemical  composition. — The  sugar-cane  is,  when  mature, 
composed  of  cellulose  8  to  12  per  cent,;  sugar  18  to  21; 
water,  including  albuminous  matter  and  salts,  67  to  78.  Of 
the  entire  quantity  of  juice  in  the  cane,  from  70  to  84  per  cent, 
can  be  extracted  by  crushing  and  pressing,  and  yields  in  a 
crystalline  state  about  three-fifths  of  the  sugar  which  the  cane 
originally  contained.  The  juice  has  on  an  average  the 
following  composition : — 

Albuminous  matters 0'03 

Granular  matter  (starch?)    O'lO 

Mucilage  containing  nitrogen  .•«...... 0*22 

Salts,  mostly  of  organic  acids  0'29 

Sugar 18-36 

Water 81-00 


100-00 


There  is  also  present  in  the  juice  a  yery  small  amount  of  a 
slightly  aromatic  substance  (essential  oil  P)  to  which  the  crude 
cane-sugar  owes  a  peculiar  odour  which  is  not  obsenred  in 
sugar  from  other  sources.  {Pharmacographia,)  Sugar, 
C**H**0",  may  be  obtained  in  large  transparent  rhombic 
prisms,  known  as  augar-candy,  which  does  not  differ  from 
lump-sugar,  except  that  the  latter  is  in  crystalline  masses  from 
disturbed  crystallization.  Sugar  has  the  specific  gravity  1-68 
{Kbpp),  is  permanent  in  the  air,  neutral,  without  odour,  has  a 
very  sweet  taste,  and  dissolves  at  ordinary  temperatures  in 
one-half  its  weight  of  water,  yielding  a  dense,  sweet,  and 
colourless  liquid  known  as  syrup ;  saturated  at  15^  G.  such  a 
solution  contains  66  per  cent,  of  sugar,  and  this  has  the 
density  1 '346082  {Michel  and  Kraft).  At  the  boiling-point 
sugar  dissolves  in  water  almost  in  all  proportions.     It  requires 
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for  solution  about  80  parts  of  boiling  absolute  alcohol,  28  parts 
of  boiling  officinal  alcohol,  and  about  4  parts  of  boiling  alcohol, 
spec.  gray.  '830,  these  solutions  depositing  most  of  the  sugar  on 
cooling.  The  solubility  is  greater  in  weak  alcohol^  both  cold 
and  hot.  At  15^  C.  1  part  of  sugar  dissolves  in  2  parts  of 
50  per  cent,  alcohol,  in  7*7  parts  of  75  per  cent,  alcohol,  in 
14*7  parts  of  80  per  cent,  alcohol,  in  81*6  parts  of  85  per  cent, 
alcohol,  in  175  parts  of  92  per  cent,  alcohol,  and  in  228  parts  of 
methylic  alcohol  of  the  same  strength  (Oasanuyor).  Sugar 
dissolves  also  in  glycerin,  the  solubility  being  increased  on 
dilution  with  water,  but  it  is  insoluble  in  ether,  chloroform, 
carbon  disulphide,  and  in  hydrocarbons.  It  combines  with 
chloride  of  sodium,  yielding  deliquescent  crystals  which  contain 
14*9  per  cent,  of  that  salt.  Definite  compounds  have  likewise 
been  obtained  with  several  other  salts  and  with  alkalies  and 
alkaline  earths.  When  triturated  in  the  dark  it  becomes  luminous . 
Its  solution  deviates  polarized  light  to  the  right — a  behavioui; 
which  is  of  great  practical  importance  for  the  estimation  of 
sugar  in  aqueous  liquids  and  for  distinguishing  different  kinds 
of  sugar  which  have  a  different  rotary  power. 

When  sugar  is  heated  to  160^  C.  it  melts  without  losing  in 
weight,  and  congeals  on  cooling  to  a  transparent  amorphous 
yellowish  mass  known  as  harky^sugar,  saccharum  hordeatum, 
which  becomes  gradually  opaque  on  the  surface  from  the 
formation  of  minute  crystals.  If  sugar  is  kept  in  the  melted 
state  between  1 60°  and  170°  C.  for  a  short  time,  it  is  converted 
into  a  deliquescent  mixture  of  glucose  and  levulosan ;  C"H**0" 
yields  C*H'*0*  +  C'H'^O* ;  the  latter  is  not  fermentable  until 
after  it  has  been  boiled  with  water  or  dilute  acids.  When 
heated  to  between  180°  and  200°  0.  sugar  turns  brown,  evolves 
a  peculiar  odour,  and  is  converted  into  caramel,  C**H*'0*, 
parting  at  the  same  time  with  2H*0 ;  the  pure  product  of  this 
composition,  carafnelan,wa8  obtained  colourless  by  Q^lis  (1862). 
Caramel  may  be  prepared  in  the  same  manner  from  inferior 
qualities  of  sugar,  from  molasses,  and  from  glucose,  and  the 
conversion  is  hastened  in  the  presence  of  small  quantities  of 
alkalies ;  the  addition  of  a  little  carbonate  of  ammonium^  which 
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is  again  volatilized  by  the  heat,  is  of  service^  for  the  reason 
stated.  Subjected  to  dry  distillation^  sugar  yields  aldehyd, 
acetone,  acetic  acid,  tarry  products^  and  carbonic  acid,  carbonic 
oxide,  and  marsh  gas.  According  to  Lassaigne,  iodine  heated 
with  solution  of  sugar  is  converted  into  hydriodic  acid.  Under 
the  influence  of  ferments,  as  well  as  of  dilute  acids,  cane-sugar 
is  conrerted  into  infoerUsugar^  which  is  a  mixture  of  dextrose  or 
grape-sugar  and  lemitoBe  or  fruit-sugar,  and  is  directly 
fermentable.  This  inversion  of  sugar  takes  place  slowly  on 
boiling  with  water,  but  cold  aqueous  solutions  keep  unaltered 
for  a  long  time,  provided  the  access  of  ferments  suspended  in 
the  air  be  prevented.  Under  the  same  condition,  according  to 
the  investigations  of  Ereusler,  Lemoine,  and  others,  light  does 
not  exert  the  inverting  effect  reported  by  Raoul  (1871), 
Nitric  acid  inverts  cane-sugar^  readily,  and  when  heated 
with  it  produces  saccharic,  racemic,  tartaric,  and  oxalic 
acids. 

Tests, — The  purity  of  cane-sugar  is  ascertained  by  the 
physical  properties  described  above  and  by  its  complete 
solubility  in  water  and  alcohol.  The  absence  of  glucose  or 
of  a  similar  sugar  is  ascertained  by  some  of  the  reactions  given 
below.  '*  Aqueous  and  alcoholic  solutions  of  sugar  should 
have  no  effect  on  litmus-paper.  The  solution  in  20  parts  of 
distilled  water  should  be  scarcely  rendered  turbid  by  silver 
nitrate  or  barium  nitrate  (chloride  and  sulphate)."  Neither 
€m  aqueous  nor  an  alcoholic  solution  of  sugar  kept  in  large> 
well-dosed,  and  completely-iSlled  bottles  should  deposit  a 
sediment  on  prolonged  standing  (absence  of  insoluble  salts, 
foreign  matters,  ultramarine,  Prussian  blue,  &c.).  If  a  portion 
of  about  1  Ghn.  of  sugar  be  dissolved  in  10  cm.  of  boiling 
water,  then  mixed  with  4  or  5  drops  of  test  solution  of  nitrate 
of  silver  and  about  2  cm.  of  water  of  ammonia,  and  quickly 
heated  until  the  liquid  begins  to  boil,  not  more  than  a  slight 
coloration,  but  no  black  precipitate  should  appear  in  the  liquid 
after  standing  at  rest  for  5  minutes  (absence  of  grape-sugar 
and  of  more  than  a  slight  amount  of  inverted  sugar).  (Stills 
and  Maisch.) 
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Commerce. — The  following  statistics  of  the  trade  in  Sugar 
are  taken  from  the  Reports  on  the  inland  trade  of  the  different 
provinces  and  on  the  trade  by  sea : — 


Viilne  in  lakhs 
of  Rupees. 

Qaantity  in 

thousands  of  cwts. 

Articibs. 

00 

i 

00 

1887-88. 

i 

■ 

• 

Oi 
00 

1 

00 
00 
00 

00 

00 

1 

00 
00 

S3 

• 

CD 
00 
00 

•-< 

1 

00 

00 

Sugar,  refined... 
Do.  unrefined. 

10 
45 

56 

•  •  • 

4 

42 

4 
46 

3 
50 

53 
21 

144 
869 

38 
],009 

33 
953 

25 
1,143 

cwts. 

Total    ... 

46 
18 

60 
20 

1,013 

•  •• 

1,047 

986 

1,168 

cwts. 

Sugar,  refined... 

150 

158 

163 

cwts. 

ORYZA  SATIVA,  Linn. 

Fig. — Bentl.    and  THm.,  L    291 ;  Rhcede^  Hort.  Mai.  v., 
196—201.     Rice  {Eng.),  Riz  (Fr.). 

Hab. — Throughout     India,    wild     and    cultivated.     The 

grain,  spirit,  and  vinegar. 

Vernacular. — Dhdn    (Hind.,    Beng.),   Bhat  (Mar,)^   Chokha 
{Guz.),  Arishi  {Tani.),  Biyyam  (Tel),  Akki  (Can.). 

Husked  Rice. — Chaval  (Hind.,  Beng.)^  Tdndula  (Mar.). 

History,  Uses,  &C. — Wild  rice  was  probably  used  by 

the  aboriginal  tribes  of  India  in  prehistoric  times ;  it  is  still 
carefully  collected  by  the  peasantry,  who  consider  it  to  have 
special  virtues,  and  call  it  "god's  rice,"  *' hermit's  rice,'*  &c. 
Rice  ( ^W^  vrJhe  )  is  not  mentioned  in  the  Rig-  Veda^  but  in  the 
Atharva-  Veda  it  is  noticed  along  with  barley,  masha  [Phaseolus 
Roxburghii) ,  and  sesamum.  Rice  cultivation  in  India  appears 
to  have  been  subsequent  to  that  of  China  and  Burma.  Girard 
de  Rialle,  in  his  Mythologie  cofnpar^e,  states  that  the  Karens  of 
Burma  believe  that  every  plant  has  its  la  or  kela/i  (spirit). 
The  rice  has  its  spirit,  and  when  the  crop  is  bad,  they  pray  to  it 
HI.— 7H 
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in  the  following  terms :  "  Come,  O  spirit  of  the  rice,  come 
back  !  come  to  the  rice-field,  come  to  the  rice  !  come  from  the 
East,  come  from  the  West,  come  from  the  beak  of  the  bird, 
from  the  mouth  of  the  monkey,  from  the  throat  of  the  elephant, 
come  from  the  grain  stores !  0  kelah  of  the  rice,  return  to 
the  rice  !''  In  Siam  they  offer  rice  and  cakes  to  trees  before 
cutting  them  down.  In  Bengal  sacrifices  of  rice  are  made  to 
the  Bael  tree,  probably  a  survival  of  an  ancient  fetish  worship 
which  the  Brahmins  have  sanctioned  by  deifying  the  tree. 

Rice  plays  an  important  part  in  the  marriage  ceremonies  of 
the  Hindus.  According  to  the  Grihya-sutra  of  Asvalayana, 
the  bride  must  walk  three  times  round  the  altar,  and  at  the 
completion  of  each  turn  make  an  offering  of  rice.  This 
ceremony  resembles  an  ancient  form  of  marrying  among  the 
Romans,  in  which  an  offering  of  a  cake  made  of  far  (spelt)* 
was  made  in  the  presence  of  the  Pontifex  Maximus  or  Flamen 
Dialis  and  ten  witnesses. 

Parched  rice,  L&j&y  also  called  8yala{Sya  '*  a  winnowing 
fan,'*  and  la  for  laji),  is  scattered  by  the  bride's  brother  at 
marriages.  Rice  is  poured  over  the  head  of  the  bride  and 
bridegroom  as  an  emblem  of  life,  regeneration  and  plenty. 
On  the  fourth  day  of  the  marriage  ceremonies  the  young 
couple  eat  rice  together  for  the  first  and  only  time  in  their 
lives,  and  on  the  last  day  they  both  celebrate  together  the 
Soma  sacrifice,  when  they  throw  laja  into  the  fire.  At  the 
birth  of  a  child  the  father  places  the  red  Akshata  rice  on 
its  forehead  to  avert  evil,  and  when  the  child  is  named  it 
is  placed  on  a  cloth  covered  with  rice.  Rice  is  also  used  in 
some  parts  of  India  to  detect  witches :  a  small  bag  of  rice, 
bearing  the  name  of  each  of  the  suspected  parties,  is  placed  in 
a  white- ants'  nest,  and  the  one  they  first  eat  is  considered  to 
belong  to  the  guilty  party.  When  several  persons  are  suspected 
of  a  crime,  rice  is  sometimes  used  to  detect  the  guilty  one — 
For  this  purpose  the  persons  are  required  to  chew  rice,  the 
criminal  being  discovered  by  his  inability  to  pi-operly  masticate 

•  Triticum  Spelta,  Linn.,  or  German  wheat. 
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it,  owing  probably  to  fear  checking  the  free  flow  of  saliva. 
Vincenzo  Maria  da  Santa  Caterina  mentions  in  his  travels  that 
rice  and  turmeric  are  offered  in  India  to  the  gods  to  obtain 
children  and  the  cure  of  female  diseases,  and  that  young 
girls  make  a  vow  to  offer  rice,  should  they  obtain  a  good 
husband.  In  the  consecration  of  the  Brahmachari,  the 
father  of  the  youth  carries  in  his  hands  a  cupful  of  rice, 
and  the  assistants  after  the  bath  cover  the  candidate  with 
rice.  Asvalayana  says  that  the  disciple  asks  alms  to  learn 
the  Yed^s ;  he  obtains  the  rice  as  alms  and  must  cook  it  before 
sunset.  His  commentator,  Narayana,  adds  that  when  the 
rice  has  been  cooked,  the  disciple  should  say  to  his  master, 
"the  food  of  the  pot  is  ready .^*  In  sacrifices  to  Rudra, 
according  to  Asvalayana,  the  husk  of  rice  was  thrown  into  the 
fire  along  with  the  mnallest  grains,  and  the  tail,  skin,  head, 
and  feet  of  the  animal,  and  that  the  latter  before  being  killed 
was  sprinkled  with  rice  and  bariey-water. 

In  times  of  fasting  and  penitence,  grains  of  rice  and  barley 
are  watered  and  blessed  and  offered  ta  the  gods«  In  funeral 
ceremonies  rice  and  other  food  is  offered  to  crows.  According 
to  Manu,  the  twice-born  are  directed  to  offer  five  great  sacrifices, 
viz.,  with  wild  rice  (Nivdra),  with  various  pure  substances,  or 
with  herbs,  roots,  and  fruits. 

The  practice  of  worshipping  the  new  rice  at  the  time  of  the 
harvest  is  common  throughout  India.  In  Bengal,  on  a  Thursday, 
in  the  month  of  Pansha  (December-January),  after  the  crop 
has  been  reaped,  a  rattan-made  grain  measure  called  rek,  filled 
with  the  grain  upon  which  are  placed  gold,  silver  and  copper 
coins  and  some  cowrie  shells,  is  worshipped  as  the  representative 
of  the  goddess  of  fortune.  This  worship  is  repeated  in  the 
months  of  Chaitra,  Sravana,  and  Kartika.  In  Western  India 
the  new  rice  is  worshipped  at  the  Dasara  and  De  vali  festivals,  and 
in  Madras  the  same  event  is  celebrated  by  the  Pongol  ceremony, 
when  the  new  rice  is  boiled  for  the  first  time  and  eaten  with 
great  rejoicings.  Among  the  Native  Catholics  the  same  cere- 
mony is  perpetuated  in  the  *'  blessing  of  the  new  rice/'  which 
is  done  by  the  priest  in  the  field  before  the  crop  is  cut. 
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That  the  cultivation  of  rice  had  widely  spread  in  the  time  of 
Alexander  (400  B.C.)  we  leam  from  Strabo,  who  says,  *'  accord- 
ing to  Aristobulus,  rice  grows  in  Bactriana,  Babylonia,  Susida/' 
and  he  adds,  **  we  may  also  say  in  Lower  Syria."  Further  on 
he  notes  that  the  Indians  use  it  for  food,  and  extract  a  spirit 
from  it.  The  Greek  names  for  rice  are  derived  from  the  Sans- 
krit Vrihi ;  the  earliest  form  occurs  in  a  fragment  of  Sophocles, 
where  rice-bread  is  called  ^pivBris  apros ;  in  later  writers  we  meet 
with  the  form  opvCa,  The  Arabic  names  have  the  same  deri- 
vation, the  oldest  form  being  Kunz,  occurring  in  the  local 
dialect  of  the  Abd-el-Kais,  near  Bahrain,  and  the  more  modem 
forms  Aruzz  and  Ruzz.  In  Persian  the  form  of  Birinj  is  cur- 
rent, as  well  as  the  Sanskrit  name  Sh61i,  for  unhusked  rice. 
Dioscorides  briefly  mentions  rice  as  being  of  little  nutritive 
value  and  apt  to  cause  costiveness.  Celsus  (ii.,  20)  classes  it 
along  with  wheat  and  spelt  as  "  res  boni  succi.*'  According  to 
Sanskrit  writers,  the  best  class  of  grains  includes  wheat,  rice, 
and  barley  only,  other  kinds  being  relegated  to  the  class  Knhudra 
dhunya  or  inferior  grains.  The  preparations  of  rice  used  in 
the  diet  of  sick  people,  and  described  in  Sanskrit  medical 
works,  are : — 

iRTj  (yavagu)  or  powdered  rice  boiled  with  water.  It  is  made 
of  three  strengths,  namely,  with  nine,  eleven,  and  nineteen  parts 
of  water,  called,  respectively,  Vilepi,Pei/d,  SLndMavd^.  Instead 
of  water,  a  light  decoction  of  some  aromatic  and  carminative 
drug,  such  as  ginger  or  popper,  may  be  used  in  preparing 
9/avigu, 

^rsf\  {l&j&)  or  imhusked  rice  parched  in  hot  sand.  It  is  used 
as  light  and  digestible  diet  for  the  sick. 

^g^T^^  (brishta  tandula)  or  husked  rice  parched  in  hot  sand. 
It  is  used  for  the  same  purposes  as  Idj'd, 

yq^JT  (prithuka)  or  unhusked  rice  moistened,  parched,  and 
afterwards  flattened  and  the  husk  removed.  It  is  soaked  in 
water  or  boiled  and  given  with  curdled  milk  as  an  astringent 
diet  in  diarrhoea  or  dysentery. 
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7PW  (payasa)  or  rice-milk.    A  well-known  preparation. 

rpj^q  (tandulambu)  or  water  in  which  unboiled  rice  has 
been  steeped.  This  is  often  used  as  a  vehicle  for  powders,  &c., 
and  as  a  diet  drink. 

Rice  is  the  staple-food  of  the  inhabitants  in  Bengal,  many 
parts  of  Madras,  Burma,  and  the  Western  Coast  of  India,  but 
not  of  the  central  and  northern  parts  of  the  country,  where 
wheat  and  millet  are  the  staples  and  rice  only  a  luxury. 

Fermented  and  distilled  rice  liquors  are  largely  used  in 
many  parts  of  India.  For  an  account  of  the  economic  uses  of 
the  grain,  its  cultivation,  and  the  numerous  varieties  of  the 
plant  met  with  in  different  parts  of  the  country,  we  must  refer 
the  reader  to  a  diffuse  but  interesting  article  by  Dr.  G.  Watt 
in  the  Dictionary  of  the  Ecwi,  Prod,  of  India. 

Chemical  composition, — Rice  has  been  examined  by  Letheby, 
Payen,  and  others.  Payen  gives  the  percentage  composition 
of  dried  rice,  as,  nitrogenous  matter  7"55,  carbohydrates  90*75, 
fat  0'8,  and  mineral  matter  0*9.  In  chemical  composition  rice 
closely  resembles  the  potato ;  one  hundred  parts  of  dried 
potato,  according  to  Letheby's  analysis,  contain,  nitrogenous 
matter  8*4,  carbohydrates  88,  fat  0*8,  and  saline  matters  2*8 
parts  per  cent. 

Church  (Food  Ch'ains  of  India)  gives  the  following  percentage 
composition  of  cleaned  rice : — Water  12*8,  albuminoids  7*3, 
starch  78'3,  oil  0*6,  fibre  0-4,  ash  0-6.  Professor  Church 
remarks,  100  parts  of  rice  contain  no  more  than  *065  of  potash 
and  *284  of  phosphoric  acid.  Eonig  quotes  20  analyses  of  rice 
by  various  chemists,  the  mean  percentage  composition  being, 
water  13*11 ,  albuminoids  7*85,  fat  '88,  nitrogen-free  extract  and 
starch  76*52,  cellulose  '63,  ash  1*01.  Where  rice  constitutes 
almost  the  entire  food  of  the  population,  the  throwing  away  the 
water  in  which  it  has  been  boiled  involves  the  loss  of  some  of  the 
mineral  matter,  and  is  to  be  deprecated ;  no  more  water  should 
be  used  in  cooking  this  grain  than  can  be  absorbed  by  it.  Two 
pounds  of  cleaned  rice  weigh  5  pounds  after  boiling. 
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Commerce. — The  following  table  shows  the  exports  of  Rice 
(husked)  from  India  during  the  last  ten  years  in  thousands 
of  cwts : — 


Year. 


Biinna. 

Bengal. 

Madras. 

Bom- 
bay. 

Bind. 

Totol. 

Yalne  in 
lakhs  of 
Rupees. 


1880-81 

1881-82 

1882-83 

1888-84 

1884-85 

1885-86 

1886-87 

loo7-oo.,,... 

1888-89 


1889-90 


Average  for 
10  years... 


16,730 
16,690 
21,249 
16,994 
13,507 
19,084 
18,216 
17,879 
14,205 
18,259 


17,491 


6,717 
7,617 
7,838 
7,394 
6,035 
6,879 
5,902 
7,996 
6,417 
5,992 


6,878 


2,363 
1,549 
1,319 
1,843 
1,403 
1,181 
1,564 
1,438 
1,538 
1,654 


1.685 


927 

32 

614 

49 

552 

71 

52] 

80 

677 

80 

521 

149 

639 

189 

764 

72 

589 

19 

799 

70 

660 

76 

26,769 
28,619 
31,029 
26,832 
21,702 
27,814 
26,460 
28,149 
22,768 
26,774 


89,717 
82,496 
84,401 
83,289 
71,228 
91,672 
87,648 
92,251 
78,463 
100.473 


26,681    86,162 


The  estimated  total  production  of  rice  in  1 888*89  has  been 
given  as : — 

Bengal   14,269,223  tons. 

Madras  2,693,916 

Bombay  and  Sind 399,757  „ 

N.-W.  Provinces  and  Oudh  . .     2,420,768  „ 

Punjab  271,293  „ 

Central  Provinces 1,622,385  „ 

Burma   3,039,397  „ 

Assam 608,846  „ 

25,325,585  tons. 


In  the  same  year  India  imported  from  beyond  its  frontier 
1,151,460  cwts.,  the  greater  portion  coming  from  Nepatil.  Of 
the  exports,  about  50  per  cent,  goes  to  Europe,  30  per  cent  to 
Eastern  ports,  and  the  remainder  for  the  use  of  the  emigrants 
in  Mauritius,  Reunion,  the  West  Indies,  South  America,  and 
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Australia.     The  fine  rice  of  the  West   Indies  is  considered 
insipid  by  the  Indian  labourers. 

TRITICUM  SATIVUM,  Lam. 

Pig,— Bentl.  and  Trim.,  L  294.     Wheat  {Eng,),  Bl^  [Fr.). 

Hab.  — The  Euphrates  region.  Cultivated  in  N.-W.  India, 
the  Central  Provinces,  and  Bombay. 

Vernacular,— G&ciym  (Hind.),  Gahun(-5r<7r.),  Godumai  {Tam)^ 
Godumulu  (TeL)y  Kotanpam  {MaL),  Godhi  (Oan,),  Gam 
(Beng.),  Ghavum  ((?««.). 

History,  Uses,  &C. — Wheat,  as  the  most  important  of 
the  cereals,  has  given  rise  to  numerous  myths,  for  an  account 
of  which  we  cannot  do  better  than  refer  the  reader  to  the  late 
Dr.  W.  Mannhardt's  learned  monograph  Die  Konienddmonen 
(Berlin,  1868).  In  the  myth  of  Persephone-kora,  daughter  of 
Zeus,  the  god  of  the  heavens,  which  by  their  warmth  and  rain 
produce  fertility,  and  of  Dimeter  or  Ceres,  the  maternal 
goddess  of  the  fertile  earth,  we  perceive  that  she  was  conceived 
as  a  divine  personification  of  this  grain,  in  summer  appearing 
beside  her  mother  in  the  light  of  the  upper  world,  but  in  the 
autumn  disappearing,  and  in  winter  passing  her  time,  Kke  the 
seed  under  the  earth,  with  the  god  of  the  lower  world.  As  a 
pendant  to  the  Greek  myth,  we  have  the  Indian  myth  of  Sita 
or  "  the  Furrow,**  husbandry  personified,  and  apparently  once 
worshipped  as  a  kind  of  goddess.  In  the  Big- Veda  Sita  is 
invoked  as  a  deity  presiding  over  Agriculture,  and  appears  to 
be  associated  with  Indra.  In  the  Vajananeya,  Sita  "the 
Furrow*'  is  personified  and  addressed,  four  furrows  being 
required  to  be  drawn  at  the  ceremony  when  certain  stanzas  are 
recited.  Sita  is  so  named  because  she  was  fabled  to  have 
sprung  from  a  furrow  made  by  her  father  Janaka  while 
ploughing  the  ground  to  prepare  it  for  a  sacrifice  instituted  by 
him  to  obtain  progeny,  whence  her  epithet  Ayonija  "not 
womb-born.'**     Wheat  was  used  in  sacrifice  by  the  Greeks  and 

•  Of  course,  these  myths  are  more  or  less  applicable  to  all  food-grains. 
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Romans,  and  by  the  Hindus  in  Yedic  times,  as  an  emblem  of 
fertility ;  it  was  poured  upon  the  bride  at  the  marriage  ceremony^ 
and  in  Northern  India,  wheat,  millet  and  rice  are  still  used  on 
such  occasions.  Wheat,  as  the  most  important  food-grain^  is 
frequently  mentioned  by  Hippocrates,  who  calls  it  frup<Jf,  and 
mentions  three  kinds;  Pliny  also  describes  several  kinds  of 
Triticwn.  Sanskrit  medical  writers  also  mention  three  kinds 
of  wheat,  namely,  Mahdgodhuma  or  large-grained,  Madhuli  or 
small-grained,  and  Nihsuki  or  beardless ;  they  consider  it  to  be 
the  most  nutritive  of  the  food-grains,  but  not  so  easily  digested 
as  rice. 

Many  varieties  of  wheat  are  cultivated  in  India,  and  through 
careless  cultivation  there  is  much  mixture  in  the  samples 
brought  to  market.  A  number  of  samples  purchased  by  one  of 
us  in  the  Bombay  market  and  sent  to  Australia  for  trial,  were, 
on  careful  cultivation,  found  to  be  all  mixed,  some  of  them 
producing  five  or  six  distinct  varieties.  Indian  wheats  may  be 
divided  roughly  into  two  classes,  soft  and  hard,  the  former 
being  mostly  used  for  bread-making,  and  the  latter  for  making 
a  kind  of  vermicelli  and  certain  other  preparations  used  by  the 
natives.  Amongst  the  Hindus,  owing  to  caste  distinctions,  the 
whole  process  of  grinding  the  com,  separating  the  floar  and 
making  it  into  cakes,  is  usually  performed  by  the  women  of  the 
house,  consequently  the  demand  for  ready-made  flour  is  limited 
to  the  supply  of  the  non-Hindu  population,  and  some  of  the 
less  pai*ticular  Hindu  castes.  In  the  Indian  process  of  making 
flour,  the  wheat,  after  cleam'ng,  is  placed  upon  a  table  and 
thoroughly  wetted  and  the  water  allowed  to  drain  from  it 
during  the  night.  The  next  morning,  the  still  moist  grain 
is  ground  in  handmills  by  women.  It  is  then  sifted,  and  as 
much  fine  flour  and  raica  or  stiji  (the  heart  of  the  grain)  as  can 
be  obtained  are  laid  aside.  The  remainder  termed  ^^naka'*  is 
again  ground  in  a  more  powerful  mill  and  an  inferior  kind  of 
rawa  obtained  from  it.  The  residue  after  a  third  grinding 
yields  a  coarse  flour  and  bran.  The  bazar-made  bread  is  of 
two  kinds,  that  used  by  the  Mahometans  and  known  as  jffdn, 
which  is  in    thin   cakes^    and   loaf-bread    introduced   by  the 
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Portuguese.  The  former  is  similar  to  the  bread  used  in  all 
Mahometan  countries,  the  latter  is  made  with  60  parts  fine 
ratca^  20  second  sort  or  naka  raica,  and  20  of  first  sort  flour. 
A  second  or  inferior  kind  of  bread  is  also  sold.  The  barm 
or  yeast  in  use  is,  where  obtainable,  the  fermenting  juice  of  the 
palm,  elsewhere  an  artificial  barm  is  prepared. 

In  some  of  the  large  towns  a  loaf-bread  is  now  made  by 
Brahmins  for  the  use  of  the  Hindu  population,  but  its  use  is 
very  limited.  In  Calcutta,  Madras,  and  Bombay,  flour  and  bread 
made  as  in  Europe  is  obtainable,  and  is  gradually  taking  the 
place  of  the  Portuguese  article.  Fine  flour  is  also  imported 
from  Europe  and  America,  as  the  excessive  proportion  of 
gluten  in  Indian  flour  renders  it  unsuitable  for  use  in  making 
pastry. 

Wheaten  flour  is  often  used  as  a  dusting-powder  to  allay 
the  heat  and  pain  of  local  inflammations,  such  as  bums,  scalds, 
&c.,  but  it  is  inferior  for  such  purposes  to  powdered  starch. 
In  America  an  uncooked  paste  made  of  the  flour  has  been  used 
with  success  in  diarrhoea.  In  India  flour  is  much  used  by  the 
natives  for  making  poultices. 

Description. — The  albumen  which  constitutes  the  main 
portion  of  the  grain  is  composed  of  large  thin-walled  paren- 
chyme,  the  cells  of  which  on  transverse  section  are  seen  to 
radiate  from  the  furrow,  and  to  be  lengthened  in  that  direction 
rather  than  longitudinally.  In  the  vicinity  of  the  furrow  alone 
the  tissue  of  the  albumen  is  narrower.  Its  predominating 
large  cells  show  a  polygonal  or  oval  outline,  whilst  the  outer 
layer  is  built  up  of  two,  three  or  four  rows  of  thick-walled, 
coherent,  nearly  cubic  gluten-cells.  This  layer,  about  70  mkm. 
thicky  is  coated  with  an  extremely  thin  brown  tegument,  to 
which  succeeds  a  layer  about  80  mkm.  thick,  of  densely  packed, 
tabular,  greyish  or  yellowish  cells  of  very  small  size;  this  proper 
coat  of  the  fruit  in  the  furrow  is  of  rather  spongy  appearance. 

The  gluten-cells,  varying  considerably  in  the  different  cereal 
grains,   afford  characters  enough    to  distinguish  them  with 
certainty.    In  wheat,  for  instance,  the  gluten-cells  are  in    a 
III— 77 
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single  row,  in  rice  they  form  a  double  or  single  row,  but  its 
cells  are  transversely  lengthened. 

The  layer  alluded  to  as  being  composed  of  gluien'Cells  is 
loaded  with  extremely  small  granules  of  albuminous  matters 
(gluten),  which  on  addition  of  iodine  are  coloured  intensely 
yellow.  These  granules,  which,  considering  barley  as  an  article 
of  food,  are  of  prominent  value,  are  not  confined  to  the  gluten- 
cells^  but  the  neighbouring  starch-cells  also  contain  a  small 
amount  of  them:  and  in  the  narrow  zone  of  denser  tissue 
projecting  from  the  furrow  into  the  albumen,  protein  principles 
are  equally  deposited,  as  shown  by  the  yellow  coloration  which 
iodine  produces. 

The  gluten-cells,  the  membrane  emhroynnaire  of  M^ge-MouriSs, 
contain  also,  according  to  the  researches  on  bread  made  by 
this  chemist  (1856),  Cerealin,  an  albuminous  principle  soluble  in 
water,  which  causes  the  transformation  of  starch  into  dextrin, 
sugar,  and  lactic  acid.  In  the  husks  {epiderme,  ejncarpe,  and 
endocarpe)  of  wheat,  Mege-Mouri^s  found  some  volatile  oil  and 
a  yellow  extractive  matter,  to  which,  together  with  the  cerealin, 
is  due  the  acidity  of  bread  made  with  the  flour  containing 
the  bran. 

Chemical  comjyosition, — Konig  quotes  200  analyses  of  wheat 
from  different  sources  and  by  various  chemists,  and  the 
following  figures  represent  the  minimum^  maximum,  and  mean 
composition : — 

Water.     Albuminoids.      Fat.    Nitrogen-free   Cellulose.     Asli. 

extractive. 

Minimum..  5-33  7'61         100        69-90  1-24        -62 

Maximum. 19-10        2137        3'57        7377  6-34      2-68 

Mean 13-65         12-36         ]-76        67-91  2-63      1*81 

According  to  Church  (Food  Grains  of  Lidid),  average 
Indian  wheat  has  the  following  percentage  composition:— 
Water  12-6,  albuminoids  13-5,  starch  68-4,  oil  1-2,  fibre  2-7, 
ash  1'7.  The  albuminoids  in  some  samples  examined  were 
as  high  as  16*7.  In  English  and  American  wheat  they 
range  from  8  to  9  per  cent.  only.  The  amount  of  starch 
varies   between   60    and   70   per   cent.,    and   the    weight   of 
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nitrogen  between  1*6  and  2*7  per  cent.  A  small  quantity  of 
Baccharine  matter  is  also  present^  and  the  ash  contains  nearly 
50  per  cent,  of  phosphoric  acid.  The  inorganic  constituents 
are  mostly  found  in  the  bran,  to  the  extent  of  over  7  per  cent., 
while  the  nitrogenated  principles  enter  chiefly  the  flour.  If 
the  latter  be  Imeaded  with  cold  water  as  long  as  the  liquid 
becomes  milky,  a  yellowish  gray  elastic  and  glutinous  mass 
remains,  which  is  the  gluten  of  Beccaria,  retains  about  70  per 
cent,  of  water,  and  consists,  according  to  Von  Bibra,  in  the 
dry  state,  of  about  70  per  cent,  vegetable  fibnn,  3*8  to  9*3 
vegetable  casein^  7*5  to  19*5  glutin,  and  4*6  to  8*2  per  cent,  of 
fat.  When  fresh  it  dissolves  in  dilute  phosphoric  acid  and  in 
solution  of  potassa.  On  diying  it  assumes  a  hornlike  appearance 
and  partly  loses  its  solubility.  According  to  Boussingault,  it 
contains  1 5  per  cent,  of  nitrogen. 

To  purify  it,  Sitthausen  (1862-67)  dissolves  it  in  cold  very 
dilute  potassa  solution  (1  to  1,000  parts  of  water),  decants  front 
the  undissolved  starch,  and  precipitates  with  acetic  acid.  The 
precipitate  is  repeatedly  treated  with  fresh  portions  of  alcohol, 
commencing  with  spec.  gr.  '914,  and  increasing  the  strength 
finally  to  absolute  alcohol.  After  another  washing  with  ether^ 
the  insoluble  portion  constitutes  gluten-casein,  which  is  slightly 
soluble  in  acetic  acid,  freely  soluble  in  potassa,  and  becomes 
insoluble  by  heat.  On  evaporating  the  imited  alcoholic  liquids 
to  one-half  and  cooling,  gluten-fibnn  is  separated,  which  is 
freed  from  adhering  casein  by  dissolving  it  repeatedly  in  60 
and  70  per  cent,  alcohol.  It  is  freely  soluble  in  dilute  acetio 
acid,  and  when  boiled  with  water,  in  which  it  is  insoluble,  it  is 
converted  into  a  jelly.  Af f^r  the  separation  of  gluten-fibrin, 
the  greater  portion  of  the  alcohol  is  evaporated;  the  pre- 
cipitate appearing  on  cooling  is  treated  with  a  little  alcohol, 
washed  with  ether,  dissolved  in  a  little  65  per  cent,  alcohol, 
and  precipitated  by  absolute  alcohol.  The  precipitate  is 
mucedin ;  the  solution  contains  glutin  or  gliadin.  The  former 
yields  with  cold  or  boiling  water  a  milk-like  liquid ;  the  latter 
is  soluble  in  water,  alcohol,  acetic  acid,  potassa,  &c.,  the 
aqueous  solution  being  precipitated  by  the  salts  of  the  heavier 
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metals ;  glutin  contains  sulphur  and  18  per  cent,  of  nitrogen. 
These  principles  are  the  most  important  ones  of  the  vegetable 
protein  compounds*     [Stilli  and  Maiach.) 

Starch  forms  a  white,  inodorous,  and  tasteless  powder,  with 
a  peculiar  slippery  feel  between  the  fingers.  Exposed  to  the 
atmosphere,  it  contains  from  10  to  13  per  cent,  of  moisture, 
which  is  given  o£F  at  100**  C.  (212®  F.),  and  is  reabsorbed  on 
exposure.  The  spec.  gray,  of  starch  is  about  1*5,  but  after 
complete  drying  is  increased  to  1*56.  It  is  insoluble  in  ether, 
alcohol,  and  cold  water;  the  last-mentioned  liquid,  however, 
when  triturated  with  starch,  so  that  some  of  the  granules  are 
ruptured,  evidently  dissolves  a  little,  since  it  acquires,  after 
filtration,  a  blue  color  on  the  addition  of  iodine.  Soluble  starch 
is  obtained,  according  to  Masohke,  by  the  prolonged  heating  of 
starch  to  100^  0.  (212^  F.).  When  heated  to  between  160^ 
and  200*  C.  (320**  and  392®  F.),  it  is  gradually  converted  into 
dextrin  (see  below).  Starch  becomes  soluble  in  cold  water  in 
the  presence  of  the  chlorides  of  zinc  and  of  calcium  and  of 
other  deliquescent  or  freely  soluble  salts.  Its  solution  in  hot 
water  gelatinizes  on  cooling,  the  jelly  of  wheat  starch  being 
milk-white — that  of  potato  starch,  particularly  when  made 
with  much  water,  being  more  translucent.  On  heating  starch 
with  glycerin  a  solution  is  obtained,  which,  according  to 
Zulkowski  (1875,  1880),  contains  soluble  starch,  obtainable 
by  diluting  with  water  and  precipitating  the  clear  filtrate  with 
alcohol.  Potato  starch  is  easily  converted  into  the  soluble  form, 
but  wheat  starch  requires  a  prolonged  heating,  and  rice  starch 
is  thus  changed  with  still  greater  difiiculty. 

Preparation. — ^Wheat  or  other  grain  is  soaked  in  warm 
water,  to  which  sometimes  an  alkali  is  added,  until  the  outer 
coating  has  become  soft ;  it  is  then  groimd  under  water,  and 
washed  upon  suitable  sieves  with  pure  water,  with  which  the 
starch  passes  through  and  is  collected  by  subsidence  in  suitable 
tanks,  the  alkaline  water  retaining  the  gluten  ;  or  the  latter  is 
removed  by  allowing  it  to  undergo  decomposition,  when  acetic, 
butyric,  or  lactic  and  other  acids  are  produced.  The  gluten 
need  not  bo  destroyed,  but  may  be  obtained  as  a  by-product ; 
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for  this  purpose  wheat  flour  is  made  with  water  into  a  stiff 
dough ;  this  is  set  aside  for  2  hours,  and  then  placed  upon  a 
fine  wire  sieve,  where  it  is  kneaded  under  a  thin  stream  of  water 
until  the  latter  no  longer  becomes  milky  ;  nearly  the  whole  of 
the  gluten  will  remain  upon  the  sieve.  After  sufficient  washing 
with  pure  water,  the  starch  is  drained  in  boxes,  cut  into  cubical 
blocks,  and  dried  in  properly -constructed  drying  chambers. 

Mucilage  of  starch,  when  heated  to  about  160^  C.  (320°  F.), 
or  when  boiled  with  very  dilute  sulphuric  acid,  or  when  digested 
with  diastase  at  about  70°  C.  (158°  F.),  is  converted, 
according  to  Musculus  (1860),  first  into  maltose,  C^'H**0^^, 
which  is  probably  a  compound  of  dextrin,  C*H*°0*,  and  dextrose, 
C"H"0*,  the  former  passing  finally  likewise  into  glucose. 
Iodine  imparts  to  starch  in  the  presence  of  water,  and  to  starch- 
mucilage,  a  blue  color  which  disappears  on  the  application  of 
heat,  but  reappears  on  cooling.  Bromine  colors  the  starch 
brown- yellow.  Fuming  nitric  acid  transforms  starch  into 
xyloidin,  C*H'{NO*)0',  which  is  a  white,  tasteless  powder, 
insoluble  in  alcohol,  but  softening  in  boiling  water.  A  filtered 
Bolution  of  starch  in  water  yields  with  tannin  a  flocculent 
precipitate  which  is  soluble  in  boiling  water.  When  incinerated, 
starch  should  leave  not  over  1  per  cent,  of  ash. 

The  exports  of  Wheat  from  India  to  Europe  last  year  exceeded 
1,397,000  tons,  an  increase  on  the  shipments  of  the  previous 
twelve  months  of  726,000  tons,  or  110  per  cent.,  and  they  were 
larger  than  the  previous  largest  shipments  in  any  year,  that  of 
1886,  by  265,000  tons,  or  23*4  per  cent.  In  the  past  seven 
calendar  years  the  exports  from  the  three  great  shipping  ports 
have  been  as  under : — 


V^^_- 

From 

From 

Prom 

Total 

lejiri. 

Bombaji 

Kurrachee. 

Calcutta. 

Tods. 

1891 

665,543 

512,632 

219,221 

1,397,466 

1890 

272,644 

334,042 

65,439 

672,126 

1889 

305,044 

341,137 

77,637 

723,818 

1888 

483,035 

149,277 

148,776 

781,088 

1887 

462,428 

32.977 

229,012 

724,417 

1886 

617,834 

186,352 

328,558 

1,132,744 

1885 

642.562 

807,844 

212,277 

1,062,683 
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The  shipments  from  Bombay  show  an  increase  on  the  preced  ^ 
ing  year  of  144*5  per  cent*,  those  from  Kurrachee  of  53*6,  and 
from  Calcutta  of  236*9  per  cent.  The  share  of  these  three 
ports  in  the  trade  in  the  past  two  yeara  and  in  1886  has  been 
as  under : — 


1891. 

1890. 

1886. 

Per  cent. 

Per  cent. 

Per  cent. 

Bombay... 

47-6 

40-6 

54-5 

Kurrachee 

36-7 

49-7 

15-7 

Calcutta  . 

15-7 

9-7 

29-8 

Three  years  ago  Kurrachee  took  the  lead,  and  in  the  follow* 
ing  year  she  increased  it,  thanks  to  the  large  crops  in  the 
Punjab,  from  whence  she  draws  the  bulk  of  her  suppUes.  Last 
year  the  crop  in  the  Punjab^  the  largest  wheat-producing  pro- 
vince in  India,  was  a  bumper  one,  and  as  the  demand  from 
Europe  was  more  than  usual,  the  exports  from  the  chief  port 
of  Sind  were  far  in  excess  of  any  previous  year,  and  exceeded 
half  a  million  tons.  But  she  was,  nevertheless,  unable  to  main- 
tain  her  supremacy.  With  full  crops  in  the  Central  Provinces 
and  in  the  North- West  Provinces  and  Oudh,  but  under  the 
average  in  this  Presidency,  Bombay  once  again  took  the  lead 
with  a  total  of  close  on  666,000  tons,  or  about  30  per  cent, 
more  than  from  Kurrachee  and  a  11  per  cent,  larger  share  in 
the  total  exports  from  the  country.  To  the  larger  crop  in  the 
N.-W.  Provinces  and  Oudh  the  increased  shipments  from 
Calcutta  are  due,  for  in  Bengal  the  crop  was  slightly  under  the 
mean ;  but  her  future  position,  as  an  exporter  of  Wheat,  is 
bound  to  weaken,  rather  than  improve,  on  that  held  by  the 
ports  on  the  Western  side.  In  the  past  seven  years  on  an 
average  51  per  cent,  of  the  shipments  have  been  despatched 
to  Great  Britain  and  49  to  the  Continent,  but  last  year  only 
41  per  cent,  went  to  XJ.  K.  Ports  and  59  to.  the  rest  of  Europe. 
Of  the  shipments  from  Bombay  in  1891^  the  Continent  received 
63  per  cent.)  from  Kurrachee  nearly  as  much — viz,,  61  per 
cent., — but  from  Calcutta  only  41  per  cent.  went.  The  crop 
now  growing  promises  well  in  the  Punjab  and  North- West 
Provinces,  in  both  of  which  the  area  was  recently  estimated 
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as  larger  than  last  year :  in  the  former  at  about  one,  and 
in  the  latter  at  four  per  cent,  more,  or  about  10}  and  11 
per  cent.,  respectively,  in  excess  of  the  normal  area.  In  the 
Central  Provinces  and  in  this  Presidency,  the  estimates,  when 
completed,  are  expected  to  fall  short  of  both  last  year  and  the 
average,  owing  to  the  season  being  unfavourable  for  the  later 
sowings,  but  in  Berar  the  area  is  returned  at  over  two  per 
cent,  more  than  last  year's.  More  rain  is  wanted,  especially  in 
the  Central  Provinces,  Berar,  and  in  parts  of  our  own  Presi- 
dency, and  unless  it  soon  falls  the  outturn  will  be  still  further 
reduced.  A  large  business  in  Punjab  Wheat  was  done  a  few 
months  ago  for  April-May  delivery  in  Bombay,  but  owing  to 
the  dealers  in  the  Central  Provinces  holding  out  for  new  terms 
of  sale  in  the  local  market,  very  little  of  the  grain  of  those  pro- 
vinces has  so  far  been  contracted  for.  They  have  only  recently 
given  way,  and  agreed  to  sell  on  the  old  terms,  too  late,  however, 
for  the  market  has  slipped  back  and  prices  have  dropped  con- 
aiderably  from  their  former  high  level. 

HORDEUM   HEXASTICHUM,  Linn. 

Fig. — Duthie,  Fodder  Orasses  of  N.  India,  PL  F,  /.  32. 
Barley  (Eng.\  Orge  (-Fr.). 

Hab. — Western  temperate  Asia.  Cidtivated  in  the  N.-W. 
Provinces  of  India. 

Vernacular. — Jav  (Hind.),  Jab   (Beng.),  Java  {Mar.^  Tel.). 

History  Uses,  &C. — Indra  in  the  Rig- Veda  is  called 
durah  yavasya,  "the  giver  of  the  barley."  At  many  Hindu 
ceremonies,  such  as  the  birth  of  a  child,  marriages,  funerals, 
and  in  various  sacrifices,  barley  is  used.  In  the  Atharva-  Veda 
the  rice  and  barley  ofEered  to  the  dead  are  prayed  to  to  be 
propitious  to  them,  and  in  the  same  Veda  rice  and  barley  are 
invoked  for  the  cure  of  disease  and  deliverance  from  other 
evils:  '' Etau  yakahmain  vi  bddhete;  elan  mun'ch'ato  anhams.'* 
Barley  is  symbolic  of  wealth  and  plenty ;  it  is  also  a  phallic 
emblem ;  Asvalayana,  in  the  first  book  of  the  Orihyasutra,  says 
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that  in  Yedic  times,  the  wife  when  three  months  gone  with 
child  fasted ;  after  her  fast,  her  husband  came  to  her  with  a 
pot  of  sour  milk  into  which  he  threw  two  beans  and  a  ^rain 
of  barley^  and  whilst  she  was  drinking  it*  he  asked,  "  What 
drinkest  thou?^'  She,  having  drunk  three  times,  replied, 
'*  I  drink  to  the  birth  of  a  son/'  Nardyana,  in  his  Commeirtary 
on  Asval&yana,  states  that  the  two  beans  and  the  grain  of 
barley  represent  the  organs  of  generation.     (De  Cfubernaiis.) 

At  the  Yava-chaturthi,  on  the  fourth  day  of  the  light  half 
of  the  month  Yaisfikh,  a  sort  of  game  is  played  in  which 
people  throw  barley-meal  orer  each  other.  Tava-sura,  an 
intoxicating  drink,  is  made  from  barley  in  Northern  India* 
According  to  Bretschneider,  barley  is  included  among  the  five 
cereals,  which,  it  is  related  in  Chinese  history,  were  sowed  by  the 
Emperor  Shen-nung,  who  reigned  about  2700  B.C.  ;  but  it  is 
not  one  of  the  five  sorts  of  grain  which  are  used  at  the  ceremony 
of  ploughing  and  sowing  as  now  annually  performed  by  the 
emperors  of  China. 

Theophrastus  was  acquainted  with  several  sorts  of  barley 
(Kpid^)y  and,  among  them,  with  the  six-rowed  kind  or  /lexasti^ 
chon,  which  is  the  species  that  is  represented  on  the  coins 
struck  at  Metapontum  in  Lucania  between  the  6th  and  2nd 
centuries  B.C. 

Barley  is  mentioned  in  the  Bible  as  a  plant  of  cultivation  in 
Egypt  and  Syria,  and  must  have  been,  among  the  ancient 
Hebrews,  an  important  article  of  food,  judging  from  the 
quantity  allowed  by  Solomon  to  the  servant  of  Hiram,  king  of 
Tyre  (B.C.  1015).  The  tribute  of  barley  paid  to  King  Jotham 
by  the  Ammonites  (B.C.  741)  is  also  exactly  recorded.  The 
ancients  were  frequently  in  the  practice  of  removing  the  hard 
integuments  of  barley  by  roasting  it,  and  using  the  terrified 
grain  as  food.     (Pharmacographia,) 

The  Hindus  employ  barley  in  the  dietary  of  the  sick.  It  is 
chiefly  used  in  the  form  of  sdktu  or  powder  of  the  parched 
grain.  Gruel  prepared  from  saktu  is  said  to  be  easily  digested 
and  to  be  useful  in  painful  dyspepsia.     In  Europe,  for  use  in 
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medicine  and  as  food  for  the  sick,  pearl-barley  is  always 
employed;  this  is  the  grain  deprived  of  its  husk  by  passing  it 
between  horizontal  mill-stones,  placed  so  far  apart  as  to  rub  off 
the  integuments  without  crushing  it.  Pearl-barley  imported 
from  Europe  is  obtainable  in  most  Indian  bazars-  For  an 
account  of  the  economic  uses  of  barley,  we  would  refer  the 
reader  to  an  article  by  Dr.  J.  Murray  in  the  Diet.  £con.  Prod. 
of  India  (iv.,  p.  273). 

Description. — The  structure  of  the  barley-grain  after 
the  palea)  have  been  removed  is  similar  to  that  of  wheat  (see 
Tritkam)^  The  paleai  consist  chiefly  of  long  fibrous,  thick- 
walled  cells,  two  or  four  rows  deep,  constituting  a  very  hard 
layer.  On  transverse  section,  this  layer  forms  a  coherent 
envelope,  about  35  mkm.  thick;  its  cells,  when  examined  in 
longitudinal  section,  show  but  a  small  lumen  of  peculiar 
undulated  outline  from  secondary  deposits.     (Pharmacographia,) 

CJiemical  composition, — The  following  figures  representing 
the  average  minimum,  maximum,  and  mean  composition  of 
127  samples  of  barley  from  different  sources  are  quoted  by 
Konig: — 

Water.     Albiiininoids.     Fat.     /.  ?    ^     Cellulose.    Ash. 

free  extract. 

Minimum...  723        6*20  103      49-11  1-96        -6 

Maximum...  20- 88       17  46  487      7220         1416      6-92 

Mean         ...1377       1114  2-16       6493  5%31      269 

According  to  Church,  the  average  percentage  composition  of 
husked  Indian  barley  is,  water  12*5,  albuminoids  11*5,  starch 
700,  oil  1-3,  fibre  2  6,  ash  2-1. 

Lermer  {VievielJahrPHHchr,  fiir  prakt.  Pharni.,  XII.  (1863), 
4-23)  found  European  barley  to  have  the  following  percentage 
composition: — Water  13  to  15,  oil  3*0,  starch  63*0,  cellulose  7*0, 
dextrin  6*ij,  nitrogen  2-5,  ash  2*4,  lactic  acid  a  trace.  The 
protein  or  albuminous  matter  consists  of  different  principles, 
chiefly  insoluble  in  cold  water.  The  soluble  portion  is  partly 
coagulated  on  boiling,  partly  retained  in  solution.  2*5  percent, 
of  nitrogen,  as  above,  would  answer  to  about  16  per  cent  of 
HL— 78 
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albuminous  matters.  Their  (soluble  part  Beems  to  b^  deposited 
in  the  starch-cells,  next  to  the  gluten  cells,  which  latter  contain 
the  insoluble  portion. 

The  ash,  according  to  Lermer,  coDtains  29  per  cent,  of  siliciG 
acid,  32*6  of  phosphoric  acid,  22'7  of  potash,  and  only  3'7  of 
lime.  In  the  opinion  of  Salm-Horstmar,  fluorine  and  lithia  are 
indispensable  constituents  of  barley. 

The  fixed  oil  of  barley,  as  proved  in  1863  by  Hanamann,  is 
a  compound  of  glycerine,  with  either  a  mixture  of  palmitic  and 
lauric  acids,  or  less  probably  with  a  peculiar  fatty  add.  Beck- 
mann's  Hordeinic  Acid  obtained  in  1 855  by  distilling  barley 
with  sulphuric  acid  is  probably  lauric  acid.  Lintner  (1868) 
has  shown  barley  to  contain  also  a  little  Cholesterin, 

Lastly,  Kiihnemann  (1875)  extracted  from  barley  a  crystal- 
lized dextrogyrate  sugar,  and  (1876)  an  amorphous  laevogyrate 
mucilaginous  substance,  Sinistrin;  according  to  that  chemist, 
dextrin  is  altogether  wanting  in  barley. 

Barley  when  malted  loses  7  per  cent. ;  it  then  contains  10  to 
12  per  cent,  of  sugar,  produced  at  the  expense  of  the  starch ; 
before  malting  no  sugar  is  to  be  found.     (Pharmacographia.) 

Commerce. — The  total  yield  of  barley  in  British  India  does  not 
exceed  50,000,000  cwts.  In  1887-88  the  total  exports  were 
29,575  cwts.,  valued  at  Rs.  89,776,  of  which  Bombay  shipped 
18,688  cwts.,  Bengal  6,873  cwts.,  and  Sind  4,014  cwts.,  valued 
at  Rs.  58,632,  Rs.  20,556,  and  Rs.  10^88,  respectively.  The 
country  which  imported  most  largely  was  Persia,  with  10,358 
cwts. ;  following  on  which  were,  Arabia  with  7,675  cwts  ,  Ceylon 
with  7,539  cwts.,  and  Aden,  the  United  Kingdom,  Zanzibar, 
and  *^  other  countries''  with  insignificant  quantities.  (Diet, 
Econ,  Prod.  Indian  iv.,  p.  281.) 

The  minor  food  grains  {Kt(dkdnya  or  Kshndar  dhanya) 
mentioned  by  Sanskrit  medical  writers  are : — 

Sorghum  vulgare,  Pm.— Y4van41a  (8an$Jcnt),  Jodr 
(Hind.y  Beng.\  Javari(6?wz.),  Jondhalfi  {Mar.),  Cholum  (Taw.), 
TaUa   (Td.),  Chavela  (MaL). 
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This  is  one  of  the  most  important  food-crops  of  India ;  from 
it  are  made  bread,  porridge,  and  other  food  preparations. 
Church's  analysis  shows  it  to  have  the  following  percentage 
composition : — Water  12'5,  albuminoids  9-3,  starch  72*3,  oil  2*0, 
fibre  2*2,  ash  1*7,  phosphoric  acid  0*85,  potash  0*21. 

Setaria  italicay  Beauv. — Eangu(iSa;2«^rtY),Kora(^tnd.), 
Efingni  (Beng-),  E&li-kangani  (Mar.),  Bijri  {Gfuz.),  Tennai 
(Tarn.),  KorSld  (Tel.). 

The  grain  is  much  esteemed  as  an  article  of  human  food 
in  some  parts  of  India.  It  is  eaten  in  the  form  of  cakes  and 
porridge  in  the  North-West  Provinces  and  Bombay ;  in  Madras 
it  is  valued  as  a  material  for  making  pastry,  in  the  Punjab  the 
leaves  are  used  as  a  pot-herb.  Boiled  with  milk  it  forms  a 
light  and  pleasant  meal  for  invalids.  Church's  analysis  shows 
it  to  have  the  following  percentage  composition: — Water  10*2, 
albuminoids  10*8,  starch  73*4,  oil  29,  fibre  1*5,  ash  1*2 
(husked). 

Panlcum  miliaceum,  Linn. — China,  [Samkrit),  China 
(Hind.),  Ch(na-gh6s  (Beng.),  Varagu  (Tarn.),  Vorglo  (Tel.), 
Varivava  (Mar.). 

This  grain  is  usually  made  use  of  in  the  form  of  porridge. 
Church's  analysis  shows  it  to  have  the  following  percentage 
composition: — Water   12*0,    albuminoids    12*6,    starch    69*4, 

oil  3-6,  fibre  I'O,  ash  1*4  (husked). 

Panlcum  frumentaceum,  Boxb.—Sj&mika  (Sanskrit), 

Sawan  (Hind.),  Shyamadhdn  (Beng.),  Shamdlu  (TeL),   Kathli, 
Shamula  (Mar.),  Savan,  Sama  (Onz,). 

This  grain  is  wholesome  and  nourshing,  and  is  much  used 
for  home  consumption  amongst  the  poorer  classes.  Church's 
analysis  shows  it  to  have  the  following  percentage 
composition  : — Water  12'0,  albuminoids  8*4,  starch  72*5,  oil  3*0, 
fibre  2-2,  ash  12-9  (unhusked). 

Paspalum  SCrobiculatum,  Linn. — ^Kodrava  (Satiakrit), 
Koda  (Hind.),  Kodoidhfin  (Beng.),  Arugu  (Tel.),  Gora-harik, 
Gora-kodru  (Mar.,  Cfuz.). 
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Cases  of  poisoning  nre  oc'04\8ionally  met  with  in  India, 
arising  from  the  consumption  of  this  grain  as  an  article  of 
food.  The  symptoms  are  similar  to  those  seen  in  poisoning  by 
darnel  (see  Lolinm  fcmnlfutum).  Kixlru -poisoning occasionally 
ends  fatally  :  thus,  in  a  case  reported  to  the  Bombay  Chemical 
Analyser,  from  Godhni,  in  lS71)-8(),  four  persons,  m.,  a  man 
and  three  children,  were  poisoned  by  eating  bread  made  from 
the  flour,  and  one  of  the  children  died.  This  grain  appears  to 
be  only  occasionally  poisonous  ;  according  to  poi)ular  belief, 
there  are  two  varieties  of  the  grain,  Gora  or  "  sweet,'^  and 
Miijara  or  "  poisonous." 

Church's  analysis  shows  the  following  percentage  composition 
of  the  husked  grain: — Water  11 '7,  albuminoids  7'0,  starch 
772,  oil  2-1,  fibre  0-7,  ash  l-;3. 

Hygrorhiza    aristata,     Nepf^.—Wwivii     (Sanskrit}, 

Uridban  [IlimL,  Benrj,),  Dcobhdt  (Mar.), 

See  article  on  Rice.  Church's  analysis  shows  that  wild  rice, 
after  it  has  been  husked,  has  the  following  percentage 
composition: — Wat<?r  12*8,  albuminoids  7*3,  starch  78*3, 
oil  0-6,  fibre  0-4,  ash  0  6. 

Bleusine  corocana,  Gurfn.—Jiagi{Sa}ifih'nt),MajiAuit, 

Mandal  (Ilind,),  Marua  (Bemf.),  K{>yur  {Taui.),  Ponassa  {Tcl.)y 
Ragi  [Can.),  Nachni,  Nagli  [Mar,), 

This  grain  is  much  used  by  the  poorer  classes  in  Western 
India,  usually  in  the  form  of  poiTidge,  It  is  considered  to  be 
particularly  wholesome  and  digc\stible,  and  a  thin  gruel  made 
from  it  is  much  used  mixed  with  cow's  milk  for  weaning 
children  and  as  a  diot  for  invalids.  In  Goa  thin  biscuits  are 
prepared  with  the  flour,  from  which  a  gruel  can  at  once  be 
made. 

Church's  analysis  shows  the  grain  to  have  the  following 
percentage  composition  : — Water  1 3' 2,  albuminoids  7*3,  starch 
73*2,  oil  1*5,  fibre  2o,  ash  2  3,  phosphoric  acid  0*4. 
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Sorghumsac  charatum,  Mopnch.  —I)  evadh&ny  a 
(Sanskrit.),  Deodlidn  (Hind.,  Beng.),  Shalu  [Mar.),  Iniphi 
(Guz.), 

A  food  grain  of  much  value.  Churcb's  analysis  shows  it  to 
have  the  following  percentage  composition : — Water  12*8, 
albuminoids  11 '8,  starch  G8*3,  oil  3*0,  fibre  3*0,  ash  I'l, 
sugar  6  to  18. 

Saccharum  sara,  lfc?^6.— Charuka  {Sanskrit),  Sarpa, 
Sara  (Hind)^  Sarabij  (Beng.),  Gundra,  Sura  (Tani.^  Tel.), 
Sara  (Mar.). 

The  seed  of  this  grass  appears  to  be  only  used  in  famine 
times,  or  by  some  of  the  wild  tribes  who  use  the  stem  for 
making  arrows. 

The  seeds  of  Coix  and  Bambusa,  which  are  also  classed 
amongst  the  Kshudra'dhdnj/a,  have  been  already  noticed. 

Festuea  indica  (Ilheede,  xii.,45)  is  used  to  resolve  phlegmons. 
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POLYPODIUM  VULGARE,  Linn. 

Fig, — Eng.  Bot.,\M^',  Woodv.  SuppL,  t.  271,  Common 
Polypody  (Eng.)y  Polypode  de  chene  (Fr.). 

Hab. — Persia,  Europe.     The  rhizomes. 
Vernacular. — Basfaij  {Ind.  Bazars). 

History,  Uses,  &C. — This  fern  is  the  n-oXuTrd^ioy  of  Theo- 
phrastus  and  Dioscorides,  both  of  whom  mention  its  purgative 
properties.  Dioscorides  states  that  it  is  used  to  expel  bile  and 
phlegm.  Pliny  (26,  37)  says : — **  The  root  of  polypadion,  known 
to  VLsasJilicuIa,  is  used  medicinally,  beinglSbrous  and  of  a  grass- 
green  colour  within,  about  the  thickness  of  the  little  finger,  and 
covered  with  cavernous  suckers  like  those  on  the  arms  of  the 
polypus.     It  is  of  a  sweetish  taste,  and  is  found  growing  among 
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rocks  and  under  trees.  The  root  is  steeped  in  water,  and  the 
juice  extracted  ;  sometimes,  too,  it  is  cut  in  small  pieces 
and  sprinkled  upon  cabbage,  beet,  mallows,  or  salt  meat; 
or  else  it  is  boiled  in  pap  as  a  gentle  aperient  for  the  bowels. 
It  carries  oft  bUe  and  the  pituitous  humors,  but  acts  mjunously 
upon  the  stomach.  Dried  and  powdered  and  appUed  to  the 
nostrils,  it  cauterizes  polypus  of  the  nose.  It  has  neither  seed 
nor  flower.  In  Germany  there  was  a  myth  m  ancient  times 
that  the  plant  sprang  from  the  mUk  of  the  goddess  Freya,  and 
in  more  recent  times  the  Virgin  Mary  was  credited  with  ite 
origin  Owing  to  the  sweetness  of  the  rhizome,  it  is,  in  some 
parts  of  France,  called  "regUsse"  or  "Uquorice." 

The  Persians  caU  the  plant  Tashtiwdn  and  Baspdik ;  the 
latter  name  in  the  Arabic  form  of  Basfaij  is  now  current 
throughout  the  East  as  the  name  of  the  drug,  and  is  used  by 
Ibn  Sina  and  the  Arabian  physicians.  The  Arabian  names  for 
the  plant  are,  Azrds-el-kalb  «  dog's  tooth,"  in  allusion  to  the 
toothed  appearance  of  theleaves,  Kathxr-el-njl"  many-footed, 
and  Thdkibel-hajar  " penetrating  stones."  The  Mahometan 
physicians  use  it  as  an  aperient,  deobstruent,  and  ^teratave 
«,mbined  with  myrobalans  and  fumitory  ;  they  consider  that 
it  acts  as  an  expeUer  of  all  kinds  of  peccant  humors ;  for 
instance,  we  have  seen  it  prescribed  in  cataract  and  axnaurosis 
ly  Indi^  hakims.  It  is  not  an  article  of  the  Hindu  Materia 
Medica. 

Description  —The  dried  rhizome  occurs  in  pieces  of 
various  lengths,  and  of  the  thickness  of  a  quill.  It  is  flattened 
of  a  yellowish-brown  colour  externally,  green  mternaUy,  but 
when  old  yellowish ;  the  upper  surfa^  is  studded  ^ith  tubercles, 
to  some  of  which  a  portion  of  the  base  of  the  frond  stiU  adheres 
T^e  under  surface  is  more  or  less  spinous  from  the  remains  of 
broken  radicles.  The  taste  is  sweetish,  astringent,  nauseous, 
and  somewhat  acrid;  odour  ferny.  Under  the  microscope,  the 
rhizome  is  seen  to  consist  of  a  delicate  cellular  structure 
containing  much  starch  and  green  granular  matter;  it  is 
traversed  by  large  bundles  of  scalariform  vessels. 
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POLYPODIUM  QUERCIFOLIUM,  8pr. 

Fig. — R/ieede,  HorL  MaL  xiu,  t  11.    Oak-leaved  Polypody 

Hab. — India.  Widely  distributed  throughout  the  East. 
The  rhizome. 

Vernacular. — B&sing,  Vfindar-basing,  Ashva-katri  {Mar.), 

History,  Uses,  &C,—  Basing  (frffc^),  the  Marathi 
name  of  this  remarkable  fern,  signifies  the  crown-like  frontlet 
which  the  Marathi  people  tie  upon  the  forehead  of  the  bride 
and  bridegroom  at  the  marriage  ceremony.  There  can  be 
little  doubt  that  the  form  of  the  ornament  was  suggested  by 
the  appearance  of  the  plant ;  its  use  is  of  very  ancient  date,  and 
probably  derived  from  the  aboriginal  inhabitants  of  the  hilly 
districts  of  Western  India,  where  P.  quercifolium  is  very 
abundant.  The  thick  silky  rhizome  of  this  fern  is  found 
closely  adhering  to  the  dead  branches  of  trees,  which  it 
envelopes  with  its  large  oak-like  leaves.  Rheede  says  that  the 
plant  is  supposed  by  the  natives  of  Malabar  to  partake  of  the 
properties  of  whatever  tree  it  grows  upon.  This  notion 
prevails  all  over  India  with  regard  to  this  and  other  parasites 
(see  Loranthacece),  and,  as  has  already  been  shown,  is  quite 
erroneous. 

For  medicinal  purposes  those  plants  which  grow  upon  the 
Stryck)W8  Nux'Vomica  are  preferred.  The  author  of  the 
Wanamhadi  Prakasha  gives  the  following  prescription  contain- 
ing fidsing  as  the  best  cure  for  phthisis: — Take  2  toWs  of 
Edjrabdsing,  1  tola  Ooksi  flowers  (Calycopteris  Jloribunda), 
2  tolas  Chiretta,  2  tolas  (}hiB'fitpa^Tei{Ba9fellulartaprocufnben8), 
2  tolds  Ringan-mul  (root  of  Solatium  indicum),  2  toWs  Bdl-bcl- 
phal  (small  immature  fruit  of  ^gie  Marmeios),  2  tolas 
Padminimfil  (root  of  Nelumbium  apecUmim),  4  tolds  Sonar- wcl- 
mul  (root  of  Vicoa  indica),  two  tolas  Gokhru-mdl  (root  of 
Tribuius  terrestris).  These  nine  drugs  are  to  be  powdered  and 
divided  into  seven  parts.  For  administration  each  part  is  to 
be  boiled   in   40  tolds  of   water,  sweetened  with  2  tolas   of 
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sugar-candy,  and  the  decoction  (kara)  boiled  down  to  onc-oighth ; 
this  is  to  be  taken  in  the  morning,  and  the  marc  is  to  be  again 
treated  in  the  same  manner  to  furnish  the  nikara  (second 
decoction)  or  evening  dose.  The  same  prescription  is  recom- 
mended in  hectic  fever  from  whatever  cause,  and  in  dyspepsia 
and  cough  ;  during  its  use  potatoes  and  indigestible  vegetables 
are  to  be  avoided, 

Kheede  (xii.,  12,  13)  has  the  following  remarks  upon  the 
medicinal  use  of  Poli/jjodium  taccifoUum  in  Malabar  : — *'Succus 
radicis  vermes  enecat,  bilem  sistit  et  temperat.  Folia  in 
pulverem  redacta  cum  melle  assumpta  secundinas,  menses,  inio 
foDtum  ipsum  fortiter  ejiciunt ;  mulieres  ergo  cavetc  vobis." 

ADIANTUM  VENUSTUM,   Don. 

Fig. — Hook.  Sp.  Fit.  ii ,  40  ;  Bedd.  Ferns.  Brit.  Ltd.  xx. 
Hab. — Himalaya,  Afghanistan,  Persia.     The  plant. 
Vernacular. — Ilansrfij,  Mobarkha  {Ind.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  nbldvroy  a 
fern  is  described  by  Dioscorides  as  having  leaves  serrated  at 
the  top  like  coriander  (  <^vXXopia  6x«*  icopidv^p<o  o/iom  ivtvxitriUva  en- 
aKopov  ).  ^This  plant  was  doubtless  Adiantum  Capil/us  Veneris, 
^w;w,  the  same  description  would  apply  equally  well  to -4,  venus- 
but  which  has  been  adopted  by  the  Mahometan  physicians  of 
the  East  as  representing  the  aiiavrov  of  the  Greeks.  The  Western 
Arabs,  however,  appear  to  use  A.  Gapillm  Veneris,  as  they  call 
the  plant  Kuzburat-el-bir  or  "  coriander  of  the  well,"  indicating 
a  habitat  where  A.  venmtiun  is  not  found.  Other  Arabic 
names  for  the  ^gi\m'&  Adiantum  are  Shaar-el-jinn  "fairies'  hair,*' 
Shaar-el-jibal  "  hair  of  the  mountains,"  Shaar-el-fual  "  hair 
of  omens,"  Sdk-el-aswad  ''  black  stem/'  Ifasif-el-aswad  "  black 
veil,"  &c.  Ibn  Sina  and  other  medical  writes  describe  the 
drug  under  the  name  of  Barsiawashdn,  which  is  the  Arabian 
form  of  the  Persian  name  Parsiawashan.  It  is  considered  to 
be  dcobstruent  and  resolvent,  useful  for  clearing  the  priPMB 
vice  of  bile,  adust  bile,  and  phlegmatic  humors  ;   also  pectoral. 
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expectorant,  diuretic^  emmenagogue,  and  alexipharmic.  Used 
as  a  plaster  it  is  considered  to  be  discutient,  and  is  applied  to 
chronic  tumours  of  various  kinds.  The  author  of  the  Burhan 
states  that  the  ashes  of  the  plant  mixed  with  olive  oil  and 
vinegar  are  used  to  make  the  hair  grow  upon  the  bald  patches 
produced  by  ringworm  of  the  scalp.  Theophrastus  (JjT.  P.,  vii., 
13)  mentions  two  kinds  of  Adiantamy  "white'*  and  "black," 
used  ^n  making  hair  oil.  Greek  synonyms  for  the  plant  were 
politrichon,  calitrichon^  trichomanea^  and  ebinotrichon. 

In  France  a  syrup  of  Maiden -hair  is  much  used  as  a  pectoral; 
the  officinal  plant  is  A.  pedatum,  Linn.,  or  Oapillaire  du  Canada, 
but  A.  irapeziforme,  Linn.,  Capillaire  du  Mexique,  is  allowed  as 
a  substitute. 

Description. — Fronds  3  to  4  times  pinnate.  Hachis 
slender^  polished^  naked ;  segments  rigid,  prominently  veined 
and  toothed,  upper  edge  rounded,  lower  cuneate  into  the 
petiole  ;  son  one  to  three,  large,  roundish,  placed  in  a  distinct 
hollow  on  the  upper  edge. 

Commerce. — The  Maiden-hair  of  commerce  consists  solelv  of 
A.  venuaium,  imported  from  Persia  in  large  bales  which  contain 
a  number  of  small  bundles,  five  or  six  of  which  weigh  one 
pound.  Value,  3  annas  per  lb.  Other  species  of  Adiantum 
are  used  locally  to  a  small  extent. 

ASPLENIUM  PARASITICUM,  Willd. 

Fig. — Rheed^,  Hort.  Mat.  xii.,  t.  17. 

Vernacular. — Kari-bfli-pfinna-maravara  {Mai.),  Maha-pana 
(Mar,),  K&li-pdndan  (Goo), 

ASPLENIUM  FALCATUM,  mild. 

Fig. — Kheede,  Uorl.  Mai.  xii.,  (.  18. 

Hab. — India.     The  rhizomes. 

Fer»acw/ar.— Nela-panna-maravara     [Mai.),    Pina    (Mar.), 

Pandan  (Goa). 
79 
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History,  Uses,  &C.— The  medicinal  use  of  these  fern* 
is  due  to  the  Portuguese,  who,  on  their  settling  in  India,  adopted 
them  as  substitutes  for  Asplenium  of  Europe. 

A  fern  called  AnrXi;w)v  or  3<nrXijw£  wrfo  was  supposed  by  the 
ancients  to  have  the  property  of  reducing  the  size  of  the  spleen  f 
it  was  also  known  as  (TKoXoirMpiov  "  centipede  plant,"  from  a 
fancied  resemblance  of  its  fronds  to  that  reptile,  and  ni**^^^ 
"  mule  plant,"  because  mules  were  reputed  to  be  fond  of  feed- 
ing upon  it.  Dioscorides  mentions  the  use  of  a  decoction  of  the 
plant  in  vinegar  for  enlargement  of  the  spleen,  and  also  the  local 
application  of  a  plaster  made  of  the  leaves  steeped  in  wine.  It 
was  also  considered  to  be  of  use  in  incontinence  of  urine,  cal« 
cuius,  and  jaundice.  Women  were  not  allowed  to  use  it,  as  it 
was  supposed  to  cause  sterility.  This  plant  is  generally  iden- 
tified with  the  Asplenium  Ceterachoi  linneus,  '* Spleen-wort" 
or  **  Milt  waste  "  ;  others  have  supposed  it  to  be  -4.  hemionUis, 
Linn.,  "Mules'  fern,"  or  A.  Scolopendrium,  Linn.,  "  Hart's 
tongue." 

Mahometan  physicians,  under  the  name  of  Iskfilakandriun, 
give  a  translation  of  what  Dioscorides  says  concerning  this 
drug,  with  a  few  unimportant  additions  ;  practically  they  appear 
to  know  nothing  about  it,  and  we  have  never  known  any  drug 
to  be  offered  under  this  name  in  the  bazars.  Haji  Zein  states 
that  it  is  called  Hashishat-el-tihal  "Spleen-wort"  in  Arabic, 
and  in  Egypt  Kaf-el-nasaV  '•  Eagle's  clan," 

The  Indian  substitute  is  used  in  Goa  as  an  alterative  in  cases 
of  prolonged  malarial  fever,  usually  in  combination  with  Olden- 
landia  or  Andrographis,  and  the  use  of  the  drug  has  spread 
to  Malabar  through  the  Goan  Brahmins  who  have  settled  there. 

Description. — The  part  used  medicinally  is  the  rhizome, 
to  which  are  attached  the  bases  of  the  fronds  and  numerous 
radicles,  all  of  a  black  colour.  The  rhizome  is  about  as  thick 
as  the,  finger;  when  broken  across  it  is  seen  to  consist  of  a 
parenchyma  in  which  are  several  bundles  of  vessels  of  a  lighter 
colour.  These  can  be  separated  from  the  canals  in  which  they 
arc  situated  without  much  trouble   when  the  rhizome  is  fresh. 
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Under  the  microscope,  the  cell-walls  of  the  parenchyma  appear 
of  a  dark-brown  colour,  and  the  vascular  bundles  are  seen  to 
consist  of  large  acalariform  vessels.  It  has  an  astringent  and 
slightly  bitter  taste. 

Actinopteris  dichotoma,  Bedd.  r^r/>. -Mor-pankhi, 

Mayuraka.  A  fern  which  grows  in  the  Nilgiri  and  Himalaya 
Mountains,  and  upon  rocks  and  old  walls  in  the  Deccan,  but  is 
rare  in  the  plains  of  India ;  it  is  used  as  a  styptic.  '^  Actinopteris 
is  a  genus  of  polypodiaceous  fern  of  the  section  Aspleniece,  and 
consists  of  curious  little  plants  like  miniature  fan  palms.  The 
technical  peculiarities  of  the  genus  among  the  Aspleniea3  consist 
in  the  simple  distinct  indusia,  free  veins,  and  linear-elongate 
sori,  which  are  marginal  on  the  contracted  rachiform  segments 
of  the  small  flabelliform  fronds."  ( T.  Moore  in  "  Treasury 
of  Botany")  Atkinson  states  that  this  fern  is  used  as  an 
anthelmintic. 

LICHENES. 

PARMELIA  KAMTSCHADALIS,  Esch. 

Hab. — Himalaya,  Persia. 

PARMELIA  PERLATA,  Esch. 

Fig—Eng.  Bot.,  341. 

Hab. — India,  Europe,  Africa.    The  plant. 

Vernacular. — Charela,  Charcharfla,  Pathar-ke-phul,  Sili-bdk 
(Hind.),  Motha-dagada-phfil,  Bdrik-dagada-phdl  (Mar.),  Ghabilo, 
Chadila  (Guz.),  Kalpasi,  Kalapu  {Tarn.),  Ratipanch^  {TeL). 

History,  Uses,  &C. — Two  lichens  are  found  in  all 
Indian  bazars^  which  are  known  as  the  greater  and  lesser 
"stone-flowers"  in  the  vernaculars,  and  in  Sanskrit  as  Sil£-valka 
or  "  rock-bark.'*  Similar  plants  were  known  to  the  Greeks  as 
fipvov  and  fr<f>dyvos^  and  to  the  Romans  as  Muscus.  Dioscorides 
(i.,  22)  notices  their  medicinal  properties,  also  Pliny  (xii.,  61). 
The  Arabs    call    them    Ushnah,  a    name    derived   from    the 
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Persian,  and  Hazaz-el-sakhar  •*  rock-scab."  Leith  says: — "  It 
is  a  thing  that  spreads  itself  upon  the  trees  called  Baliit  and 
Sanubar  (oak  and  pine)  as  though  it  were  pared  off  from  a  root 
{<3-^  e^^  jj^»^  ^^1^);  and  it  is  sweet  in  odour,  and  white." 
(KdmAs.)  In  Persia  these  lichens  are  known  as  Ushnah  and 
Dowdlah.  The  author  of  the  Makhzan-el-Adiciya  states  that 
Ushnah  grows  upon  the  oak,  cypress,  and  other  trees;  that 
which  is  whitest  should  be  preferred ;  it  should  have  an  agree- 
able odour.  He  describes  it  as  astringent,  resolvent,  and 
aperient,  and  says  that  the  decoction  is  used  as  a  tonic  and 
alterative ;  when  burnt,  the  smoke  relieves  headache,  the 
powder  is  a  good  cephalic  snuff.  Externally  the  drug  has 
omoUieut  and  astringent  properties,  and  may  be  used  in  a  bath 
or  as  a  poultice,  &c.  The  dry  powder  is  applied  to  wounds 
and  sores  to  promote  granulation.  Honigberger  mentions  the 
use  of  the  drug  at  Lahore  in  disorders  of  the  stomach, 
dyspepsia,  vomiting,  pain  in  the  liver  or  womb,  induration  of 
the  uterus,  amenorrhosa,  calculi,  and  nocturnal  spermatic 
discharges. 

Ainslie  (ii.,  170)  says :  "  KulUpashie  is  the  Tamool  name  given 
to  a  dried  pale -coloured  rock  moss,  which  the  Vytians  suppose 
to  possess  a  peculiar  cooling  quality,  and  prepare  with  it  a 
liniment  for  the  head.** 

The  use  of  these  lichens  in  the  form  of  a  poultice,  placed 
over  the  renal  and  lumbar  regions  to  produce  diuresis,  is 
noticed  in  the  Pharmacopceia  of  India. 

FUNGI. 
MYLITTA   LAPIDESCENS,  Somn. 

Fig. — Trans.  Linn,  Soc,  vol,  xxiii,,  t.  9,  p.  97. 

Hab.— India  and  China. 

Vernacular, — Carom-pallagum  {Tam,)y  Luy-wan  (China). 

Historyt  Uses,  &C. — This  curious  underground  fungus 
is  supposed  to  be  allied  to  the  truffles,  and  is  used  in  Southern 
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India  as  medicine  and  food.  In  1860  Dr.  E.  J .  Waring  forwarded 
to  Mr.  Hanbury  some  specimens  of  these  tuberif orm  production^, 
and  they  were  examined  by  Mr.  M.  J,  Berkeley  and  Mr.  Curroy. 
These  specimens  had  been  dug  out  from  the  chalk-beds  in  the 
mountains  between  Travancore  and  Tinnevelly,  and  the  hill- 
people  were  in  the  habit  of  bringing  them  into  Trevandrum 
for  sale.  They  are  much  esteemed  by  native  doctors  for 
various  complaints,  and  they  are  regarded  as  diuretic.  The 
Tamil  name  signifies  Black  Pallagum>  Fallagum  meaning  a 
medicinal  substance.  The  fungus  frequently  appears  on  the 
Nilgiris,  and  the  Badagas,  Karumbars,  and  other  hill-tribes  call 
it  "  God's  bread  "  or  "  Little  man's  bread/'  and  use  it  for  food. 
In  1 889  the  Peziza  was  very  plentiful  ii>  the  Government 
Cinchona  Plantations  at  Naduvatam,  and  the  specimens  were 
found  over  a  wide  area  about  one  foot  beneath  the  surface  of  the 
ground.  Planters  on  other  parts  of  the  hills  have  noticed  their 
periodical  occurrence  in  their  estates,  and  the  coolies  always 
collect  and  cook  them  for  their  meals. 

Description. — These  fungoid  bodies  are  like  small  tubers 
having  a  black,  finely- wrinkled  surf  ace*  and  the  inside  is  white 
and  marked  with  veins,  and  a  microscopic  section  shows  the 
division  of  the  tissue  into  areola  similar  to  that  exhibited  by 
hypogseous  fungi.  In  a  fresh  state  they  have  a  waxy 
consistence,  but  when  dry  they  are  hard  and  homy.  Some 
fresh  slices  immersed  in  glycerine  for  several  weeks  showed  no 
crystalline  or  crystalloid  formations,  and  starch  was  entirely 
absent. 

CJiemical  composition, — The  dried  Peziza  jdelded  1  per  cent, 
of  carbonated  ash.  Boiled  with  dilute  hydrochloric  acid  a 
solution  was  formed,  reducing  Fehling's  test  and  inactive  towards 
polarised  light.  Boiled  with  soda  a  large  quantity  of  pectinous 
matter  was  dissolved. 

BOLETUS  CROCATUS,  Batsch. 

Hab. — India,  on  the  Jack-tree  (Artocarptss  integrifolia, 
Linn.). 

Vernacular. — Phanscimba    [Bazars),   Phanas-alomb^  [Mar). 
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History,  Uses,  &c. — The  only  notice  of  tbis  fungus, 
which  we  have  met  with,  occurs  in  Rumphius  {Hort.  Amb,,  i., 
25),  where  he  saya :— "  In  Malabara  ac  Zeylana  ex  eodem 
quoque  succo  circa  radices  coUigitur  et  concrescit  in  terra 
massa,  seu  tuber  Portugallis  laca  de  Jaca  (tinder  of  the 
Jack- tree)  dictum,  quod  moUe  est  et  intus  fiavescit,  quod  natio 
ista  pro  experto  habet  medicamento  contra  diarrhoeam,  ad  paucas 
vero  tantum  oolligitur  arbores,  atque  inde  venale  in  alias 
quoque  transfertur  regiones.*'  It  appears  to  be  probable  that 
the  medicinal  use  of  this  fungus  was  introduced  into  the  East 
by  the  Portuguese,  who  adopted  it  as  a  substitute  for  the 
Boletus  fotnentarius  of  Linneus,  the  Agariciis  Chiimrgorwn  or 
*'  surgeon's  agaric  "  of  the  old  European  Pharmacopoeias,  which 
the  Portuguese  call  Isca  de  ferir  "wound  tinder, '*  and  the 
French  Agaric  de  chfene  or  Polypore  ongul&  It  is  the  Spunk 
or  Touchwood  of  the  English. 

In  Western  India  the  fungus  is  ground  to  a  paste  with 
water  and  applied  to  the  gums  in  cases  of  excessive  salivation. 
It  is  also  applied  to  the  mouths  of  children  suffering  from 
aphthae,  and  is  given  internally  in  diarrhcea  and  dysentery. 

Description.' — In  form  this  fungus  closely  resembles 
the  European  Boletus  above  referred  to,  and  resembles  the  hoof 
of  a  horse.  Internally  it  is  of  a  rich  orange-brown  colour 
when  fresh,  and  has  a  sweetish,  styptic  taste,  but  when  long 
kept  it  turns  to  a  dull  brown  colour.  The  fungus  consists  of  a 
number  of  laminso  upon  the  under  surface  of  which  the 
hymenium  is  situated. 

C/iemical  composition. — A  proximate  analysis  yielded  : — 

Ether  extract  '78 

Alcoholic  extract  ...         ...         ...  1'60 

Aqueous  extract  ...         •••         •••  4*10 

Alkaline  extract 21*34 

Crude  fibre...  ...         ...         ...  53*98 

x\.Sn  ««•  vat  ...  •••  ••&         ^  ^ v 

Moisture      13'90 
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The  ether  and  alcoholic  extracts  consisted  of  red-coloured 
resins,  but  no  fatty  matter.  The  aqueous  extract  contained 
2*42  per  cent,  of  an  organic  acid  not  related  to  tannin  in  its 
reaction  with  ferric  chloride  and  gelatine.  Solution  of  soda 
removed  an  acid  resin  having  some  of  the  properties  of 
polyporic  acid. 

POLYPORUS  OFFICINALIS,  Fries. 

Fig. — Chiibourt,  Hint.  Nat'Ai.^  45;  Pereira^  Mat.  Med.  ii,, 
Pt.  1,  p.  54.  Larch  Agaric  (Eng,),  Polypore  du  M^eze, 
Agaric  blanc  (Fr.). 

Hab. — Southern  Europe,  Asia  Minor.  On  the  Larch. 
The  fungus. 

Vermacular.—Gth&nk&n  (Indian  Bazars). 

History,  Uses,  &C. — The  use  of  this  fungus  in  medicine 
is  of  very  ancient  date.  Dioscorides  (iii.,  1)  describes  dyapiKov 
as  male  and  female,  the  female  being  the  best  and  having 
internally  a  comb-like  structure,  whilst  the  male  is  convolute, 
round  and  compact  { (rvft^ves ) ;  both  have  the  same  taste,  at 
first  sweet,  afterwards  bitter.  He  states  that  it  grows  in 
Sarmatia,  Galatia  in  Asia,  and  Cilicia,  and  that  some  suppose 
it  to  be  a  root  and  others  a  fungus.  It  is  astringent,  hot,  and 
purgative,  and  is  also  given  in  fever,  jaundice,  nephritis, 
uterine  obstructions,  phthisis,  dyspepsia,  haemorrhage,  and 
pains  in  the  joints;  it  is  alexipharraic.  Pliny  (25,  57)  says  : 
**  Agaric  is  found  growing  in  the  form  of  a  fungus  of  a  white 
colour,  upon  the  trees  in  the  vicinity  of  the  Bosporus.  It  is 
administered  in  doses  of  four  oboli,  beaten  up  in  two  cyathi  of 
oxymel.  The  kind  that  grows  in  Galatia  is  generally  looked 
upon  as  not  so  efiicacious.  The  male*  agaric  is  firmer  than 
the  other,  and  more  bitter  ;  it  is  productive,  too,  of  headache. 
The  female  plant  is  of  a  looser  texture;  it  has  a  sweet 
taste  at  first,  which  speedily  changes  into  a  bitter  flavour." 

♦  This  ai»tiiiction  into  male  and  female  is  no  longer  recognized*  though 
it  continued  to  be  so  till  within  the  last  century.     (Bostock,) 
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Pereira  states  that  the  drug  appears  in  the  modem  Greek 
PharmaoopoBia  under  the  name  of  ayapiK^  r6  \tvKov  with  the 
Turkish  synonym  of  Korpiof  luun-api, 

Ibn  Sina  insists  upon  the  great  efficacy  of  agaric  (e)^j^) 
as  an  alexipharmic.  He  and  other  Mahometan  physicians 
closely  follow  the  Greeks  in  their  description  of  its  medicinal 
properties ;  they  consider  that  it  removes  all  kinds  of  visceral 
obstructions  and  expels  diseased  humors;  the  female  kind 
should  be  used  after  it  has  been  rubbed  through  a  hair-sieve 
and  all  black  particles  removed.  The  use  of  agaric  in  phthisis 
is  of  ancient  date ;  it  was  revived  by  De  Haen,  Barbut,  and 
others  in  the  present  century,  and  subsequently  decried  by 
Andral  {PhiL  Tram,,  Vols.  48  and  49).  The  active  principle, 
agaricin,  has  recently  been  recommended  in  doses  of  j^  to  ^  of 
a  grain  as  an  astringent  to  check  night-sweating  and  diarrhoea, 
to  diminish  bronchial  secretion,  and  to  dry  up  the  milk  after 
weaning. 

Description. — Pileus  corky- fleshy,  ungulate,  zoned, 
smooth.  Pores  yellowish.  Berkeley  describes  the  hymenium 
as  concrete  with  the  substance  of  the  pileus,  consisting  of  sub- 
rotund  spores  with  their  simple  dissepiments.  The  drug  is 
decorticated,  dried,  and  bleached,  and  occurs  in  white,  friable 
pieces,  from  the  size  of  the  fist  to  that  of  a  child's  head,  which 
are  more  or  less  ungulate  or  of  the  shape  of  half  a  cone,  with  a 
feeble  fungous  odour  and  bitter  acrid  taste.  The  fungus, 
when  met  with  in  its  natural  state,  has  an  external  yellowish 
or  reddish-grey  coat. 

Chemical  composition, — White  Agaric  has  been  analysed  by 
Bouillon-La-Grange,  by  Bucholz,  by  Braconnot,  and  by  Bley. 
The  constituents,  according  to  Bley,  are:  resin,  33-1 ;  extrac- 
tive, 2 ;  gum  and  bitter  extractive,  8*3 ;  vegetable  albumen,  0*7 ; 
wax,  0*2;  fungic  acids,  0-13;  boletic  acid,  0*06;  tartaric  and 
phosphoric  acids,  1*354;  potash,  0*329;  lime,  0*16;  ammonia 
and  sulphur,  traces. 

The  active  principle  of  Agaric  has  usually  been  said  to  reside 
in  the  resin,  but  a  white  amorphous  bitter  powder  (laricin)  has 
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been  separated  from  it,  the  formula  of  which,  according  to  Will, 
is  C^*H"0*.  Martins  considers  this  to  be  the  active  prin- 
ciple. Fleury  {J.  Pharm.  Chim,  (4)  XXI.,  279  to  284)  gives  the 
following  result  of  an  examination  of  the  drug: — Five  hundred 
and  eighty  gi-ams  of  the  powdered  fungus,  not  previously 
dried,  were  exhausted  successively  with  ether,  alcohol,  cold 
water,  boiling  water,  water  acidulated  with  hydrochloric  acid, 
and  water  rendered  alkaline  with  potash,  and  the  resulting 
solutions  were  examined : — 

1.  The  ether  extracts  a  resin,  and  a  body  to  which  the  name 
of  Agaric  acid  is  given.  The  examination  of  several  salts  of 
this  acid  yielded  results  so  discordant  that  no  definite  formula 
could  be  obtained,  but  the  nearest  approaches  to  accuracy  lead 
to  the  supposition  that  its  formula  may  be  0^^*11**0^.  Efforts 
made  to  determine  the  basicity  of  the  acid  were  unsuccessful. 
It  is  shown  that  the  addition  of  the  elements  of  water  to  the 
resin  represents  the  composition  of  the  agaric  acid.  After  heat- 
ing with  very  dilute  sulphuric  acid,  a  substance  is  yielded  which 
reduces  the  cupro-potassic  liquor.  The  agaric  acid  amounts  to 
about  one- fifth  of  the  weight  of  the  fungus. 

2.  The  alcoholic  solution  has  a  very  red  colour,  due  appa- 
rentlj'^  to  the  air,  and  on  evaporation  yields  a  residue  of  the 
consistence  of  hard  wax,  from  which  ether  dissolves  a  resinous 
body  soluble  in  alkaline  liquids  j  its  reaction  is  acid,  it  is  not 
erystallizable,  and  it  contains  1  5  per  cent,  of  nitrogen.  It 
combines  with  metallic  oxides.  The  remainder  behaves  like  a 
resin ;  it  is  reddish,  nitrogenized,  fusible  below  100°,  forms 
viscous  solutions  with  alkalies,  and  gelatinous  precipitates  with 
other  bases. 

3.  Cold  water  yields  a  red  solution,  which  on  concentration 
deposits  calcic  and  powsibly  also  magriosic  oxalate  in  microscopic 
crystals,  while  the  solution  contains  a  brown  resinous  nitro- 
gonous  body,  considered  to  be  identical  witli  Roudier's  viscosin. 

4.  BuiMng  water  extracts  a  small  (|uantity  of  a  nitrogenous 
substance. 

ill.— so 
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5.  Water  acidulated  with  hydrocliloric  acid  (2  per  cent.) 
yields  a  yellowish  solution  conftainiD^g  lime,  iron,  magnesia, 
and  oxalic,  phosphoric  and  malic  acids. 

6.  Water  containing  2  per  cent,  of  potash  yielded  a  solution, 
which,  on  treatment  with  hydrochloric  acid,  deposited  a  floccu- 
lent  substance  unacted  upon  by  acetic  or  phosphoric  acids,  and 
containing  3*  1 2  per  cent,  of  nitrogen. 

The  remainder,  after  this  treatment,  is  a  whitish  ffocculent 
substance ;  on  drying  at  100®  it  blackens  and  coberes,  yet  its 
microscope  appearance  doe»  not  differ  from  the  original  aspect 
of  the  fungus.  It  contains  1  '21  per  cent,  of  mtrogen,  and 
affords  on  calcination  2  per  cent*  of  ash  containing  lime,  iron, 
magnesia  (chiefly),  potash,  and  sulphuric  and  phosphoric  acida. 
The  body  possesses  all  the  properties  of  f  ungin. 

The  following  is  the  tabulated  result  of  the  analysis : — 

VY aLer        •••         *••         .••         .*.         .rr         •».      v  ^\J" 

1.  Resin  and  agaric  acid .,.    60*584 

2    Another  resin  with  magnesia  sulphate  .,.      7*282 

3.  Besinous  body  with  lime  and  magnesia  .,..      2*514 

4.  Nitrogenous  substance  with  salt»  1*900 

5.  Oxalate,   malate,    and  phosphate  of  calcium, 

iron,  &c.  ...         ...         .*.         ...         ...•      1*058 

6.  Nitrogenous  substance  soluble  in  potaeh  ..,.     7*776 
Fungin    ...^         •••         r««         ..»         ..,•         ...»     9*686 


100*000 


Schmieder  has  found  that  this^  f tcngus  containv  frcmi  4  to  6 
per  cent,  of  a  fat  which  is  not  a  glyceride.  He  obtained  from  it 
a  cr}'^stalline  substance  having  a  composition  represented  by  the 
formula  C'^H^'O,  which  he  terms  "  agaricol."  The  liquid 
portion  of  the  fat  yields  no  glycerine  on  saponification,  but 
cetyl- alcohol  and  another  alcohol  together  with  two  hydro- 
carbons, while  the  fat  acid  with  which  the  alcohols  are  naturally 
combined  appears  to  resemble  rfcinic  a,ciA(Bep.  of  "Natur/or- 
9cher  and  Aerzte**  Meeting  at  Berlin,  1886). 
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GELIDIUM  CARTILAGINEUM,  GML 
GELIDIUM  CORNEUM,  Lam. 

Vernacular, — Ckini-ghfis  {I»d.  Bazars). 

History,   Uses,   &C. — This  substance,  called  Yang-tsai 
hy  the  Chinese,  and  known  in  Europe  as  Mousse  de  Chine, 
Agar«agar,  Thao,  or  Japanese  Isinglass,  is  prepared  from  the 
two  species  of  Gelidium  placed  at  the  head  of  this  article^  and 
also     probably     from     Sphmroeoccus     compressus^     Ag,,     and 
GUiopeltiH  tenaxy  I.  A^.     Hanbury  (Phann.  Journ,  {II. ),  Vol.  I., 
pu  &08)  .giv^^  ithe  following  account  of  it.: — "  Under  the  incorrect 
iiame  of  Japanese  isinglass^  there  has  been  lately  imported  into 
London  from  Japan,  a  quantity  of  a  substance  having  the  form 
of   compressed,     irregularly     four-sided     sticks,     apparently 
composed     of     shrivelled,     semi-transparent,  yellowish- white 
membrane;  Xhey  are  eleven  inches  long  by  from  1  to  1^   inches 
broad,  full   of    cavities,    very   light    (each    weighing    about 
^  drachms)^  rather  flexible  but  easily  broTcen,  and  devoid  of  taste 
and  smell.     Treated  with  cold  water,  a  stick  increases  greatly 
in  volume,  becoming  a  quadrangular,  spongy  bar,  with  some- 
what concave  sides    I^  inches  wide.     Though  not  soluble  in 
cold  water  to  any  important  extent,  the  substance  dissolves  for 
the  most  part  when  boiled  for  some  time,  and  the    solution, 
even  though  dilute,   gelatinizes  upon  cooling.     The  substance 
under  notice  is  nsed  by  Europeans  in  China  as  a  substitute  for 
true  isinglass,  for  which  many  of  its  properties  render  it  highly 
efficient.     That  which  is  perhaps  most  distinctive  is  its  power 
of  combining  with  a  very  large  proportion  of  water   to  form 
a  jelly.     This  property    is    due  to  the  principle  named    by 
M.  Payen  Qelose^  of  which  the  Japanese  sea- weed  product  mainly 
consists.     The  jelly  formed  by  boiling  this  sea- weed  product  or 
crude   Q^ose  in   water,  and   allowing   the  solution   to  cool, 
requires  a  high  temperature  for  fusion,  differing  in  this  respect 
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from  a  jelly  made  of  isinglass,  which  readily  fuses  and  dis- 
solves in  warm  water. 

This    substance    has     attracted    considerable    attention    in 
France.     It  was  exhibited  at  the   Paris   Exhibition   of   1878 
under    the  name  of  Thao.     The   following  particulars  from 
the    Catalogue    may  prove  interesting.     Various  trials    have 
been  made  with  it    in    France    since    1874,    especially    by 
MM.  D.  Gantillon  &  Co.  at  Lyons,  and  the  Industrial  Society 
at  Rouen.     The   thao    is  prepared   for  use  in  the  following 
way : — After  having    been    soaked    in  cold   water  for  about 
twelve  hours,  it  is  boiled  for  a  quarter  of  an   hour,   during 
which   it   absorbs  about   100   times  its  weight  of  water.     If 
allowed  to  cool  it  becomes    a  jelly,   but    if  passed   thix>ugh 
a  sieve  and  stirred   until  cold,   it   remains  fluid,  and  in  this 
state  is  more  easily  employed  than  when  hot.     The  yellowish 
matter    which    some    specimens   contain     can     be     removed 
by  boiling  for  some  time,  when  it  forms  an  insoluble  scum, 
which  appears  to  consist  of  very  thin  fibres,  and  which  remain 
attached  to  the  sides  of  the  vessel. 

A  singular  property,  and  one  which  perhaps  might  be  turned 
to  valuable  account,  is,  that  thao  jelly  does  not  decompose 
solution  of  permanganate  of  potash  even  when  left  in  contact 
with  it  for  twenty-four  hours. 

According  to  M.  Heilmann,  of  Rouen,  thao  produoos^  in  the 
proportion  of  1  part  to  ]  00  of  water,  a  dressing,  which  is  supple 
and  strong,  and  which  gives  substance  rather  than  stiffness 
to  calico,  while  dextrine,  like  starch,  makes  the  tissue  drier 
and  harder^  and  gives  less  facing  to  the  thread.  The  addition 
of  glycerine  gives  a  dressing  still  more  flei^ble  and  soft,  and, 
while  rendering  the  tissues  less  stiff,  it  comn^unicates  more 
body  to  them. 

The  addition  of  talc  gives  still  greater  smoothness.  Onoe 
dissolved,  according  to  M.  Gantillon,  thao  will  mix  while  hot 
with  any  gum,  starch,  dextrine  or  gelatine.  The  principal  advan- 
tage of  thao  in  dressing  silk  fabrics  is  that  while  preserving 
their  suppleness  it  gives  them  greater  glossiness  atid  makeB 
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them  soft  to  tte  touch.  The  mixture  of  thao  with  gum  traga- 
caiith  is  said  to  be  the  best  method  of  using  it.  Thao  should^ 
however,  be  used  alone  for  materials  which  it  is  not  necessary 
should  be  stiffened.  As  thao  is  only  soluble  at  a  high  tempera- 
ture, a  moist  atmosphere,  fog,  or  even  rain  does  not  affect  the 
material  dressed  with  it. 

It  combines  well  w^ith  sulphate  of  copper  and  the  chlorides 
of  aniline  and  potassium,  and  can  be  used  in  double  dyeing. 

It  also  answers  well  for  sizing  paper,  &c.  The  only  obstacle 
to  its  extensive  use  is  its  high  price.  There  is,  however,  no 
reason  why  a  similar  substance  should  not  be  made  from  our 
common  native  sea-weeds,  of  which  GeUdeum  eorneum  and 
Gracilaria  con/ervoides  approach  omst  nearly  in  character  the 
algsB  from  which  thao  is  made.  Gflose,  of  which  thao  consists, 
differs  from  the  Carrageenin  obtained  from  Chondrus  crispus 
in  its  power  of  combining  with  a  very  large  quantity  of  wat^r 
to  form  a  jelly ;  it  yields  ten  times  as  much  jelly  as  an  eqaal 
weight  of  isinglass.  For  purposes  of  food,  thao  jelly  is  not 
quite  so  pleasant  as  animal  jelly,  as  it  does  not  melt  in  the 
mouth ;  it  also  contains  no  nitrogen.  A  great  advantage 
which  it  possesses  is,  that  it  is  but  little  prone  to  undergo 
change^  so  much  so  that  the  jelly  is  sometimes  imported 
from  Singapore,  under  the  name  of  sea-iceed  jelly,  sweetened, 
flavoured,  and  ready  for  use,  and  may  in  this  state  be  kept 
for  years  without  deterioration.  Of  late  it  has  been  much 
used  for  the  purpose  of  Bacteria  culture,  especially  in  warm 
climates. 

Chemical  composition, — According  to  Payen,  G^ose  in  a  pure 
state  constitutes  an  immediate  peculiar  principle,  insoluble  in 
alkaline  solutions  of  soda,  potash,  and  ammonia,  as  well  as  in 
water,  alcohol,  ether,  and  dilute  acids.  One  of  its  distinctive 
characters,  which  is  quite  peculiar,  is  that  of  dissolving  slowly 
in  a  very  small  quantity  of  concentrated  sulphuric  or  hydro- 
chloric acid,  which  it  colours  brown,  forming  with  one  or  other 
of  them  a  brown  compound,  which  gradually  solidifies,  and 
which  resists  washing  in  cold  or  hot  water,  and  even  in  caustic 
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alkaline  solutions.  This  new  immediate  principle  cannot  be. 
confounded  with  any  other.  The  ultimate  analysis  of  G^lose 
presents  the  following  results : — Carbon  42'77,  Hydrogen  5'775, 
Oxygen  5r445.  As  it  has  not  yet  been  possible  to  form  with 
it  any  definite  combination,  from  which  its  equivalent  weight  or 
rational  formula  could  be  deduced,  it  must  for  the  present  be 
ranked  among  the  immediate  principles  having  oxygen  exceed- 
ing the  proportion  necessary  to  form  water  with  the  hydrogeu 
they  contain.  Gelose  differs  from  animal  gelatine  in  not 
precipitating  tannic  acid;  from  starch  jelly,  in  not  being 
rendered  blue  by  iodine ;  from  gum,  by  its  insolubility  in 
cold  water,  and  its  great  gelatinising  power.  From  the 
mucilage  of  GhondruB  crisptiHy  named  by  Pereira  Carrageeniu, 
it  appears  to  differ  chiefly  in  its  power  of  combining  with  a 
great  amount  of  water  to  form  a  jelly,  which  is  not  the  case 
with  Carrageenin. 

GRACILARIA   LICHENOIDES,  Orev. 

Fig  — BentL  and  Trim.,  t  306.     Ceylon  Moss  {Eng.). 

Hab. — Backwaters  of  Ceylon.     The  plant. 

Vernacular, — Ohini-ghas  {Tnd.  Bazars),  Agar-agar  {Ceylon). 

History,  Uses,  &C. — Ceylon  Moss  or  Agar-agar  has 
long  been  used  in  Southern  India  and  Ceylon  as  a  nutritive, 
emolient,  demulcent  and  alterative,  especially  valuable  in  pec- 
toral affections.  It  has  been  described  by  Rumphius,  Gmelin, 
Turner,  Neos,  Agardh,  and  O'Shaughnessy.  (Conf.  Pereira's 
Mat  Med.,  Vol.  II.,  Pt.  I.,  p.  13.)  It  grows  abundantly  in 
the  large  lake  or  backwater  which  extends  between  Patlam  and 
Calpentyr,  and  is  collected  by  the  natives  principally  during 
the  south-west  monsoon,  when  it  becomes  separated  by  the 
agitation  of  the  water.  The  moss  is  spread  on  mats  and  dried 
in  the  sun  for  two  or  three  days,  it  is  then  washed  several  times 
in  fresh  water,  and  again  exposed  to  the  sun,  which  bleaches 
it.    The  following  directions  for  using  the  moss  are  given  in 
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the  Bengal  Phan}MCopa»ia^  p.  276:  — For  a  decoction,  take 
2  drachma  ground  to  fine  powder,  water  1  quart,  boil  for 
20  minutes  and  strain  through  muslin.  By  increasing  the 
proportion  of  the  ground  moss  to  half  an  ounce,  the  filtered 
solution  on  cooling  becomes  a  firm  jelly,  which,  when 
flavoured  by  cinnamon  or  lemon  peel,  sugar  and  a  little  wine, 
is  an  excellent  article  of  light  food  for  sick  children  and 
convalescents. 

Description. —  Ceylon  Moss  is  in  whitish  or  yellowish- 
white  ramifying  filaments  of  several  inches  in  length  (when 
unbleached  it  is  purple).  At  the  base  the  largest  fibres  do 
not  exceed  in  thickness  a  crowquill ;  the  smallest  fibres  are 
about  as  thick  as  fine  sewing  thread.  To  the  naked  eye  the 
filaments  appear  almost  cylindrical  and  filiform  ;  but  when 
examined  by  a  microscope,  they  appear  shrivelled  and 
wrinkled.  The  branchings  are  sometimes  dichotomous,  at  other 
times  irregular.  The  coccidia  are  inconspicuous  when  dry, 
but  when  moist  are  readily  seen.  They  are  hemispherical, 
about  the  size  of  a  poppy  seed,  and  contain  a  mass  of 
minute  oblong,  dark-red  spores.  The  consistence  of  Ceylon 
moss  is  cartilaginous.  Its  flavour  that  of  sea- weed,  with  a 
feebly  saline  taste.     {Pereira's  Mat, Med,,  Vol.  II.,  Pt.  I.,  p,  14.) 

Microscopic  stntcture. — Frond  composed  of  large  oblong 
cylindrical  cells,  containing  granular  endochrome,  those  of 
the  surface  forming  moniliform,  densely  packed  filaments. 
Fructification  of  two  kinds — 1st,  hemispherical  coccidia, 
containing  a  glomerule  of  oblong  spores  on  a  central  placenta, 
within  a  pericarp  of  moniliform  densely  crowded  filaments ; 
2nd,  oblong  tetraspores  imbedded  in  cells  of  the  surface. 
{Endlicher, ) 

Chemical  composition. — This  algal  has  been  examined  chem- 
ically, in  1834,  by  O'Shaughnessy ;  in  1842,  by  Guibourt ; 
and  in  1843,  by  Wonneberg  and  Kreysiig,  by  Bley  and  by 
Kiegel.  O'Shaughnessy  found  it  to  consist  in  100  parts  of 
vegetable  jelly  54*5,  starch  15*0,ligneous  fibre  (cellulose  ?)18'0, 
mucilage  4'Oj  inorganic  salts  7'5. 
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Konig  gives  the  following  as  representing  the  percentage 
composition: — 

Water         ...         ...  ...  ...         ...  19' 56 

Albuminoids          ...  ...           2*58 

Nitrogen -free  extract  ...  ...         ...  73-60 

jtVsn             .*.         .•«  .•*  •••         ...  %oj 

The   authors  of  the  Pharmacographia  state  that,  "  Cold  water 
removes  the  mucilage,  which  after  due  concentration  may  be 
precipitated  by  neutral  acetate  of  lead.     This  mucilage,  wheu 
boiled  for  some  time  with  nitric  acid,  produces  oxalic  acid  and 
microscopic  crystals  of  mucic  acid,  beautifully  seen  by  polarised 
light,  soluble  in  boiling  water   and  precipitating  on   cooling. 
"With   one   part   of  the  drug  and  100  parts  of  boiling  water, 
a  thick  liquid  is  obtained,  which  affords  transparent  precipitates 
with  neutral  acetate  of  lead   or  alcohol,   in   the   same  wav  as 
Carrageen.  With  50  parts  of  water,  a  transparent  tasteless  jelly, 
devoid  of  viscosity,  is  produced ;  in  common  with  the  mucilage 
it  furnishes  mucte   acid   if   treated  with  nitric   acid.     Micro- 
chemical  tests  do  not  manifest  albuminous  matter  in  this  plant. 
Some  chemists  have  regarded   the  jelly  extracted  by  boiling 
water  as  identical  with     pectin,  but   the   fact   requires  proof. 
Payen  called  it  Gdlose.*'    (See  last  Article.)  Mr.  H.  G.  Greenish 
has  examined  the  carbohydrates  of  Ceylon  Moss,  and  found  that 
the  gelatinizing  constituent — the  G^lose  of  Payen — is  a  carbo- 
hydrate convertible  by  boiling  w^ith  dilute  acid  into  Arabinose,  and 
probably  indentical  with  a  similar  constituent  in  the  Agar-agar.  In 
addition  to  this  body  (36  7  per  cent,),  the  drug  contains  mucilage, 
starch,   metarabin,    wood  gum,  and  cellulose.     A  carbohydrate 
termed  Paramylan,  occurring  to  the  extent  of  65  per  cent.,  is 
also  present.     This  substance  is  dissolved  out  by  dilute  acid,  and 
differs  from  Pararabin  in  being  directly  convertible  into  sugar^ 
and  then   yielding  not   Arabinose,   but   a  fermentable  sugar, 
probably   grape-sugar.    (Arc/iir.  der    Pharmacie,  xvii ,    241.) 
The  inorganic  salts    of    Ceylon  Moss    con.sist,    according   to 
O'Shaughncssy,  of    sulphates,    phosphates    and   chlorides    of 
sodium  and  calcium,  with  neither  iodide  nor  bromide.     Blov 
found  iron,  silica  and  iodic  salt  in  the  ash. 


*- 


BIATOMAGEM  641 

Commerce. — See  last  Article.  This  substance  is  preferred  to 
Japanese  Isinglass  by  the  Hindus,  as  they  suspeet  the  latter 
substance  to  be  of  animal  origin.     Value,  Rs.  12  per  owt. 

LAMINARIA  SACCHARINA,  Lam. 

Fig.— Tarn.  Fuc,  t.  163.     Sweet  Tangle  {Eng.). 

Hab. — AH  deep  Seas.    The  plant. 
Vernacular. — Galhir-ka-patta  (Hind.). 

History,  Uses,  &C. — This  sea-weed  is  a  regular  article 
of  commerce  coming  through  Cashmere  to  India,  and  is  to 
be  found  in  most  of  the  bazars  of  the  Punjab  and  Sind. 
Cay  ley  (1807)  noted  its  import  into  Leh  from  Yarkand,  and 
Honigberger  states  that  in  his  time  the  plant  was  officinal  at 
Lahore  and  in  Cashmere,  and  that  it  was  stated  to  be  obtained 
from  a  salt  lake  somewhere  in  Tibet.  Murray  says  that  it  is 
supposed  to  come  from  the  Caspian,  and  that  it  is  used  in 
Sind  in  the  form  of  a  syrup  combined  with  a  decoction  of 
quince  seeds  for  the  cure  of  goitre,  scrofula,  and  syphilitic 
affections.  When  dried  in  the  sun  it  exudes  a  whitish 
saccharine  substance. 

For  an  interesting  note  on  ^///iw,  first  isolated  by  Mr.  Stanford 
from  sea-weed,  we  would  refer  the  reader  to  the  Jr.  Soc. 
Chem,  Industry  for  1885  and  1886. 


DIATOMACE^. 

Husn-i-yusuf  is  composed  of  small,  hard,  white  bodies,  which, 
on  being  magnified,  are  seen  to  be  the  shells  of  different 
diatoms.  The  drug  is  described  in  native  medical  works  as 
very  acrid  and  only  to  be  used  externally  as  a  rubefacient.  It 
is  said  to  be  found  floating  in  lakes  in  Cashmere,  and  would 
appear  to   be   the  same  as   the   Shuka  of   Sanskrit   medical 
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writers,  which  was  rubbed  in  to  increase  venereal  excite- 
ment ;  its  use  seems  to  have  been  much  abused,  as  we  iind 
Shukadoshanimittavyadhayah  (sores  caused  by  Shuka)  treated 
of  as  a  disease  by  Susruta. 

The  Madhukosha  describes  Shuka  thus — 
—Calcutta  Ed.y  p.  298. 
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Abini,  i.  73. 

Abir,  iii.  417. 

Abkari  opium,  i.  80. 

AbnuB,  ii.  368. 

Aboli,  iii.  45. 

Arbre  a  chapelets,  i.  430. 

,,      do  corail,  i.  451. 
Abric  acid,  i.  443.^ 
Abrin,  i.  433,  iii.  306. 
Abroma  aug^iata,  i.  233. 
Abrong  or  Abrugi,  i.  367. 
Abrus  preoatorius,  i.  430,  iii.  306. 
Absintnin,  ii.  287. 
Abainthol,  ii.  287. 
Abu-kalsa,  ii.  524. 
Abofihahari  Hing,  ii.  147. 
Abntilon  Avioemue,  i.  202,  208. 
,,         indicum,  i.  207. 
,,         mnticuin,  i.  203. 
Abuwa,  ii.  70. 
Acacia  arabica,  i.  550,  556. 
Gaobon,  i.  557. 
Catechu,  i.  552,  557. 
concinna,  i.  560. 
Famesiana,  i,  550.  ' 
lencophlsea,  i.  651. 
modesta,  i.  552. 
nilotica,  i.  542. 
peimata,  i.  559. 
senega],  i.  551. 
several  species,  i.  541. 
Suma,  iii.  338. 
▼era,  i.  542. 
d'Arabie,  i.  556. 
Aoalypha  fruticosa,  iii.  294. 
,,        indica,  iii.  291. 
,,        paniciilata,  iii.  291. 
Acalyphine,  iii.  294. 
Acantnacee,  iii.  36. 
Acanthus  ilicifolius,  iii.  42. 
Acer  ceesiuni,  i.  372. 
,,    pictum,  i.  372. 
Ach,  ii.  226. 
AchchhuJka,  ii.  227. 
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Achhu,  ii.  226. 

Achillea  millefolium,  ii.  271. 

n        moschata,  ii.  272. 

,,       santolina,  ii.  272. 
Achilleio  acid,  ii.  274. 
Achniein,  ii.  274. 
AchUleine,  u.  274. 
AchiUetine,  u.  274. 
Achin,  ii.  421. 
Achras  Sapota,  ii.  865. 
Achrosine,  i.  523. 
Achyranthes  aspera,  iii.  135. 
Acid  abric,  i.  442. 

achilleic,  ii.  274. 
adhatodic,  iii.  53. 
agaric,  iii.  633. 
ailantic,  i.  292. 

anacardic,  i.  388. 

anthemic,  ii.  275. 

arabic,  i.  543. 

arachic,  i.  495. 

benzoic,  ii.  372. 

boheic,  i.  183. 

cserulic,  ii.  222. 

caffeanic,  ii,  222. 

cafPeelic,  ii.  222. 

caffeic,  ii.  222. 

caffeotannio,  ii.  222. 

calumbic,  i.  49. 

camphoric,  iii.  202. 

capnc,  i.  136. 

carbolic,  ii.  326. 

caryophyllic,  ii.  23. 

catechu-tannic,  i.  558. 

cathartic,  i.  528. 

chebulinic,  ii.  4. 

chlorogenic,  ii.  222. 

chrysophanio,  i.  505,  iii.  156< 

cinchotannic,  ii.  188. 

citric,  i.  273,  284. 

eoumaric,  i.  406. 

crotonio,  iii.  284. 

erotonoleic,  iii.  284* 

cubcbic,  iii.  183. 

daturic,  ii.  588. 

ellago- tannic,  iii.  263. 

embolic,  ii.  351. 

euphorbic,  iii.  259 « 

fumaric,  i»  116. 
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Acidgalllo,  111.  86i. 
f,    gurd/tmo,  il.  210. 
»    glycjirinac,  i.  494. 
„    gtirjamc^i.  194. 
„    gyxDnnmio,  ii.  454. 
n    gynooudio,  L  145. 
I,    henno- tannic,  ii.  48. 
,f    herminio,  i.  255. 
„    hespta-etic,  i.  273. 
M    hypogsBic,  i.  495. 
,,    isoacetic,  iii.  276. 
ft    iibantio,  iii.  391. 
,1    kinic,  ii.  188. 
,,    lactncic,  ii.  315. 
,,    lauiic,  iii.  216. 
t,    lignocorinic,  i.  496. 
I,    linoleic,  i.  241. 
,,    meconic,  i.  88. 
,f    methylcrotonio,  iii.  284. 
„    mynstic,  i.  195. 
,,    ophelio,  ii.  513. 
f,    papayic,  ii.  57. 
„    pantoxybenzoio,  iii.  299. 
I,    piperio,  ui.  173. 
,,    plamieric,  ii.  422. 
M    poljrgonic,  iii.  150. 
,y    punico-tannic,  ii.  48. 
„    quinovio,  ii,  188. 
„    nieo-tannic,  iii.  156. 
,,    ricinelaidic,  iii.  307. 
,,    liciniBoleio,  iii.  308. 
,,    riciBol«io,  iii.  304,  307. 
„    Bhikiminic,  i.  41. 
„    sulpho-thymolio,  iii.  113. 
„    tannic,  iii.  361. 
„    tiglinic,  iii.  284. 
,f    valerianic,  ii.  238. 
,,    yibumic,  ii.  167. 
„    violenic,  i  141. 
,,    Tiridinio,  ii.  222. 
,,    zizipho-tannio^  i.  351. 
Acolyctine,  i.  7. 
Aconine,  i.  6, 
Aconite,  i.  1. 
Aconitine,  i.  5. 
Aconitam,  i.  22. 

„        Anthora,  i.  22. 

,,        barbatnm,  i.  22. 

,,        ferox,  iii.  400. 

,,        Fischeri,  i.  22. 

„        heterophyllum,  i.  15. 

,,        Ljoootonum,  i.  11. 

„        Napelloa,  i.  11,  iii.  400. 

„        palxaatom,  i.  18. 

,,        rariegatam,  i.  22. 
Aebrio,  iii.  541. 
Acorufl  Calamus,  iii.  539. 
Aotmi  raoemoaa,  i.  36. 
„      spicata,  i.  36. 


Actinopteris  dichotoma,  iii.  62r. 
Ada,  iii.  420. 
Adaoa-manjen,  ii.  257. 
Adaka,  iu.  422. 
Adambedi,  i.  412. 
Adambu-balli,  ii.  536. 
Adan-el-dnbb,  iii.  I. 
Adansoniadigitata,  i.  218. 
Adapu-kodi,  ii.  536. 
Adatodai,  iii.  50. 
Adavi-goranti,  i.  242. 
Adavi-iruUi,  iii.  476. 
Adavi-jilakara,  ii.  241. 
Adavi-mnllangi,  ii.  255. 
Adavi-munaga,  i.  430. 
Adavi-nabhi,  iii.  480. 
Adavi-nima,  i.  266. 
Adavi-pogakn,  ii.  322. 
Adavi-pnchcha,  ii.  65. 
Adavi-vaddulu,  i.  491. 
Addasaran,  iii.  50. 
Adeli,  i.  120. 
Aden  aloes,  iii.  47^. 
Adhaki,  i.  489. 
Adhatoda  Vasica,  iii.  50. 
Adhatodio  acid,  iii.  53. 
Adhva-shalya,  iii.  136. 
Adhyaga-bhogya,  i.  395. 
Adi,  iii.  420. 
Adiantnm  pedatum,  iii.  625. 

H        trapeziforme,  iii.  625. 

,,        yenustum,  iii.  624. 
Adike,  iii.  422. 
Adina  oordifolia,  ii.  171. 
Adityabhakta,  i.  131. 
Adrak,  iii.  420,  421. 
Ada,  iii.  420. 
Adolsa,  iii.  50. 
Adulflo,  iii.  50. 
Admnattada,  ii.  437. 
Adasala,  iii.  50. 
AdoBOge,  iii.  50. 
Adutina-palai,  iii.  163. 
.^gle  Marmelos,  i.  277,  547. 
^ma  javanica,  iii.  U  38. 

„     lanata,  iii.  138. 
-a^acnletin,  ii.  194. 
.^scnlin,  ii.  194. 
iEsculus  indica,  i.  372. 
Afanjiun,  ii.  295. 
Afarbiyun,  iii.  257. 
Aiikun,  ii.  627. 
Afim,  i.  73. 
Afiynn,  i.  73. 
Afsantin,  ii.  286. 
Afsantin-el-bahr,  ii.  288. 
Afahamiki,  iii.  143. 
Aftimnn,  ii.  64G. 
Agamaki,  ii.  94. 
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Agar,  iii.  217,  689. 

Agar-a^ar,  iii.  636,  638. 

Agardhak,  i.  477. 

Agaric,  iii.  631. 

Agaricin,  iii.  632. 

Agarions  ohirurgorum,  iii.  630. 

Agarikon,  iii.  631. 

Agani,  iii.  217. 

Agasatamaray,  iii.  550. 

Agaahi,  L  472. 

Agasta,  i.  472. 

Agasthio,  i.  472. 

Agasti,  i.  472. 

Agati  grandiflora,  i.  472. 

Agattd,  i.  472. 

Ageratiim  conyzoideA,  ii.  244. 

Aghada,  iii.  135. 

Agi,  ii.  563. 

AgU,  i.  339. 

Agin-ghae,  iii.  564. 

Agiya-ghas,  iii.  557. 

Aglaia  Roxburghiaiia,  i.  343. 

Agnad,  i.  54. 

Agni-garbha,  ii.  37. 

Agni-jvala,  ii.  40. 

Agni-mata,  ii.  329,  iii.  67. 

Agni-aikha,  iii.  454,  480. 

A'gni-yenda-paku,  ii.  37. 

Agokara,  ii.  75. 

Agresto,  i.  358. 

Agrimonia  Eupatoriam,  i.  582. 

Agrimony,  i.  682. 

Aguru,  iii.  217. 

Agya-ghaa,  iii.  564. 

Ahalim,  iii.  217. 

Ahaliva,  i.  120. 

AhaUa,  i.  511. 

Ahalot,  iii.  217. 

Ahilekhana,  ii.  94. 

Ahiphena,  i.  73. 

Ahmadabadi-mewa,  ii.  364. 

Aida,  iii.  505. 

Aila,  i.  560. 

Ailantio  add^  i.  292. 

AilantaB  excelsa,  i.  291. 

»,        malabarioa,  i.  292. 
Ailwa,  iii.  467. 
Aigremoine,  i.  582. 
Ain,  Ii.  16. 
Ain-ed-dik,  i.  431. 
Ain-68-saratiii«  i.  516. 
Aivanam,  ii,  41. 
Ajadandi,  ii.  244. 
Ajaji,  ii.  114. 
Ajamo,  ii.  116. 
Ajamoda,  ii.  114. 
AjaBhiingi,  i.  393. 
Ajave  seeds,  ii.  117. 
Ajma,  ii.  116. 


Ajmod,  ii.  121,  112. 

Ajowan,  ii.  116. 

Ajnga  Chamspitya,  ii.  255. 

AjValla,  iii.  85. 

Ajwan  or  Ajwain,  ii.  116. 

Aiwan-ka-phiil,  ii.  117. 

Ak,  ii.  428,  iii.  592. 

Akado,  ii.  428. 

Akakalia,  i.  524. 

Akakia,  i.  541,  642. 

Akala-kari,  ii.  277. 

Akala-karra,  ii.  277. 

Akalbar,  ii.  98,  iii.  449. 

Akalkara,  ii.  277. 

Akanadi,  i.  53. 

Akanda,  ii.  428. 

Akarakarabha,  ii.  277. 

Akarkara,  ii.  277.  283« 

Akarkarhai  ii.  277. 

Akarkaro,  ii.  277. 

Akasa-Yalli,  iii.  216. 

Akas-gadda,  ii.  90. 

A kaaha«garuda>gaddalu,  ii.  90. 

Akaah-gamda-gadde,  ii.  90. 

Akattha-gamdan,  ii.  90. 

Akasrel,  iii.  216. 

Akhn-FlBba-ba,  ii.  83. 

AMtmakit,  i.  497. 

Akki,  iii.  601. 

Akkikamka,  ii.  277. 

Akkirakaram,  ii.  277. 

Akola,  ii.  164. 

Akra,  ii.  428. 

Akrabi,  ii.  293. 

Akraniid,  iii.  143. 

Akri,  ii.  .569. 

Akrot,  iii.  278. 

Akfihate-che-khor,  ii.  S6S. 

Aku-jemudu,  iii.  253. 

Akuaaliyun,  ii.  122. 

Akyan,  iii.  221. 

Al,  ii.  226. 

Ala,  iu.  338. 

Alabn,  ii.  68. 

Alada,  iii.  338. 

Alah,  i.  378. 

Alalekay,  ii.  1. 

Ala-maram,  iii.  3S8. 

Alangi,  ii.  164. 

Alangine,  ii.  166. 

Alangiom  Lamarokii,  ii.  164. 

Alari,  u.  398. 

Alarka,  ii.  429. 

Alaahi,  i.  239. 

Albero  del  diavolo,  iii.  343. 

Albizzia  amara,  i.  563. 

„        Julibriasin,  i.  662. 

„        Lebbek,  i.  653,  66t. 

odoratiaaima,  i.  663,  661. 
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AlUzzia  prooera,  i.  552. 

,.        Btipulata,  i.  562,  56^. 
Aldioai,  ii.  3. 
Alei,  i.  461. 
Alen,  iii.  420. 

Alenrit  des  MoUuques,  iii.  278. 
Aletirites  cordata,  iii.  280. 

,,  moluccana,  i.  564,  iii.  278. 

Aleurone,  iii.  307. 
Alexandrian  lanrel,  i.  173. 
Algee,  iii.  635. 
Alfazema,  iii.  93. 
Algoul,  i.  418. 
Alhagi  camelonun,  i.  418. 

,,      manna,  i.  418. 

,,      maurorum,  i.  417. 
Al-haju,  i.  418. 
Aliboufier  de  Benjoin,  ii.  369. 
Alishi-virai,  i.  289. 
Ali-virai,  i.  120. 
Alizarin,  u.  232. 
Alkanet,  ii.  524. 
AlWnnA  tinctoria,  ii.  524. 
Al-khanna,  ii.  524. 
Alkusi,  i.  447. 
Allam,  iii.  420. 
Allamanda  Aubletii,  ii.  417. 

„         cathaztioa,  ii.  417. 
AUapa,  ii.  245. 
Alli-cheddu,  ii.  35. 
Alli-tamara,  i.  71. 
/jlliiim  ascalonium,  iii.  492. 

,,      Macleani,  iii.  491. 

,f      Bativum,  iii.  488. 

,,      xiphopetalmni  iii.  492. 
AlmiraOi  ii.  31S. 
Almond,  i.  563. 
Alocasia  indica,  iii.  544. 
Aloe  abjssinica,  iii.  467. 
,,     Perryi,  iii.  467. 
,,    vera,  iii.  467. 

,,   wood,  iii.  217. 
Aloes,  Aden,  iii.  472. 

„      Barbadoes,  iii.  472. 

„      Jaferabad,  iii.  472. 

„      Mocha,  iii.  472. 

,,      Socotrine,  iii.  472. 

„      Yamani,  iii.  472. 
Aloexylon  Agallochmn,  iii.  220. 
Aloin,  iii.  473. 
Alphajan,  iii.  93. 
Alpinia  Galanga,  iii.  440. 

,,       officinarom,  iii,  437. 
Alpinin,  iii.  440. 
•  Alpogtida-pandu,  i.  5C8. 
Alpof^ada-pazham,  i.  568. 
Alsanda,  i.  489. 
Abti,  i.239. 
Alstouia  Bcholaris,  ii.  386 


Altercum,  ii.  626. 
Althiea  cannabina,  iii.  322. 

„       officinalis,  i.  201. 
Althea  of  Groa,  i.  208. 
Altingia  exoelsa^  i.  594. 
Alu,  iii.  551. 
Alubalu,  i.  567. 
Alu-Bokhara,  i.  568. 
Alu-bn-Ali,  i.  568. 
AJni,  iii.  46. 

Alyidcarpus  longifolius,  i^  447. 
Am,  i.  382. 
Am-ada,  iii.  40o. 
Amala,  iii.  262. 
Amalaka,  iii.  262. 
Amalaki,  iii.  261. 
Amal-bel,  i.  365. 
Amal-lata,  i.  365. 
Amaltas,  i.  511. 
Amamnn  or  Amuman,  ii.  S4l. 
Amanalckam-chedi,  iii.  301. 
Amandes  doiS  dames,  1.  504. 

„        snltanes,  i.  564. 
Amandier,  i.  563. 
Amarantacece,  iii.  135. 
Amarantus  spinosus',  iii.  138. 
Amarbeli,  iii.  216. 
AmarylUdesB,  iii.  462. 
Amant,  i.  383. 
Amb,  i.  382. 
Amba,  i.  382. 
Ambada,  i.  395. 
Amba-halad,  iii.  396,  405. 
Ambala,iii.  261. 
Ambapoli,  i.  383. 
Ambaj,  i.  382. 
Ambal,  i.  71. 
Ambarbaris,  i.  65. 
Ambari,  i.  213. 
Ambashta,  i.  53. 
Ambatvel,  i.  365. 
Amborbed,  iii.  94. 
Ambcr-kand,  iii.  388. 
Ambehaldi,  iii.  396. 
Ambo,  i.  382. 
Ambosi,  i.  383. 
Ambra,  i.  395. 
Ambri,  ii.  444. 
Ambubaia,  ii.  312. 
Ambn-ja,  iii.  7. 
Ambuli,  iii.  7. 
Ambuprasada,  ii.  505. 
Ambu-sirishika,  ii.  523. 
Ambuti,  i.  246. 
Amchur,  i.  383. 
Amdhuka,  i   368. 
Am-haldi,  iii.  405. 
Arnica  noctnrna,  iii.  493, 
Amkhushk,  i.  383. 
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Am-ki-chH<^,  L  383. 
Ainkudu,  ii.  391. 
Amkudu-vittula,  ii.  392. 
Amkulang-kalang,  ii.  566. 
Amlaj,  iii.  262. 
Amlaki,  iii.  261. 
Amlalonika,  i.  246. 
Ajnli,  i.  632. 
Amlika,  i.  532. 
Ammannia  baccifera,  ii.  37. 
Ammoniacum,  ii.  156. 
Ammuniakun,  ii.  157. 
Amoluka,  i.  363.  * 

Amomis,  ii.  342. 
Amoxnam,  ii.  343. 

,,        subulatum,  iii.  436. 

„        xanthioides,  iii.  436. 

,,        zingiberina,  iii.  442. 
Amoora  Rohituka,  i.  340. 
Amora-amari,  i.  341. 
Amorphophalliis  campanulatus,  iii.  546. 
Ammi  d'Inde,  ii.  116. 

,,      perpusiUum,  ii.  117. 
Ammughilaii,'!  541. 
Ampelideee,  i.  357. 
Ampolosicyos  scandensy  ii.  97. 
Amra,  i.  382,  395. 
Amrads  (gums),  i.  284,  551. 
Amra-gandhaka,  iU.  7. 
Amrapesi,  i.  383. 
Amras,  i.  383. 
Amrat,  i.  395. 
Amrataka,  i.  395. 
Amravarta,  i.  383. 
Amrinala,  iii.  562. 
Amrita-balli,  i.  ^4. 
Amrita-phala,  iii.  262. 
Amrita-srava,  ii.  545. 
Amrit-vel,  i.  54. 
Amrucha,  i.  521. 
Amrad,  i.  581. 
Amrolfiak,  i.  246. 
Amsania,  iii.  369. 
AmsTil,  i.  164,  167. 
Amti-panda,  iii.  443 
Amudapa-chettu,  iii  301. 
Amompatchai-arissi,  iii.  247. 
AmygoaluB  communis,  i.  563. 
Amygdalin,  i  566. 
Amylodextrini  iii.  195. 
Ana,  iii.  504. 
Anab-eth-thaHb,  ii.  550. 
Anacardiaceee,  i.  372. 
Anacardic  acid»  i.  388. 
Anacardier,  1.  385. 
Anacardium  occidentale,  i.  385,  548. 
Auaoyclufl  Pyrethrum,  ii.  277. 
Anagallis  arvensis,  ii.  345. 
Anaghalis,  ii.  345. 


Anal-neninji.  iii.  34. 
Anaipuliya- mjiram ,  i.  218. 
Anamirta  (}occulufi,  i.  50. 
Anamirtin,  i.  52. 
Ana-mullu,  i.  461. 
Ananas  aativa,  iii.  507. 
Ananta-mul,  ii.  446. 
Anapa-kai,  ii.  67. 
Anar,  ii.  44. 
Anarya-tikta,  ii.  511. 
Anasa-puvvu,  i.  39. 
Anashovadi,  ii.  244. 
Anasphal,  i.  39. 

AnaHtatica  Hierochuntina,  i.  117. 
Anati-pandu,  iii.  443. 
Anchancbak,  i.  581. 
Anchusa,  ii.  r>24. 
Andersonia  Bohituka,  i.  341. 
Andira  Araroba,  1.  502. 
Andrachne,  i.  159. 

,,  Gadiahaw,  iii.  269. 

Andrographis  echioides,  iii.  47. 

,,  paniculata,  iii.  46. 

Andropogon  citratus,  iii.  564. 

distauB,  iii.  567. 

laniger,  iii.  562. 

muncatus,  iii.  571. 

Nardus,  iii.  567. 

odoratus,  iii.  569. 

Stihoenanthus,  iii.  557. 
Anemone  obtusiloba,  i.  36. 
Anemoain,  i.  38. 
Anemonol,  i.  38. 
Anethene,  ii.  12f . 
Anethol,  ii.  125. 
Anetbmn  Sowa,  ii.  129. 
Ang^kara,  ii.  75. 
Angalepan,  ii.  234. 
Anganapriya,  i.  608. 
Angelim  amargoAO,  i.  502. 
Angbuzeh,  ii   143. 
Angodvartan,  ii.  234. 
Angul-drakh,  i.  361. 
Angur,  i.  357. 
Angur-i-kauli,  iii.  228. 
Angusbt-gandeh,  ii.  143. 
AnSa-ghnaka,  ii.  6. 
Anid,  ii.  131. 
Anise,  ii.  131. 

^Vjiisocbilus  camoBUfl,  iii.  92. 
Aniaomeles  malabarica,  iii.  122. 
Anisun,  ii.  132. 
Anitun,  ii.  128. 
Anjalikarika,  i.  538. 
Anjana  or  Anjani,  ii.  35. 
Anjelly,  iii.  355. 
Anjir,  iii.  342. 
Anjubar,  iii.  150. 
Anjubar-i-Rumi,  iii.  150, 
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▲njudan,  ti.  14S. 
Anjnkak,  i.  68 1« 
Anjorah,  iii.  40. 
Aninaa,  ii.  524. 
Ankados,  i.  364. 
A.nTfa1igiB,  ii.  164. 
Ankolam-cheita,  ii.  164. 
Ankoli,  ii.  164. 
Ankota,  ii.  164. 
Ankul,  ii.  164. 
Anna-ahuppa,  i.  39. 
Annatto,  i.  149. 
Anne-galu-gida,  iii.  34. 
Anogeiasna  latifolia,  i.  553,  ii.  13. 
Anonaceee,  i.  44. 
Anona  squamosa,  i.  44. 
Anopleura  Lentisci,  i.  381. 
Antala,  i.  368. 
Aatamul,  ii.  437. 
Anthemio  acid,  ii.  275. 
Anthemidia,  ii.  276. 
Anthemis  nobilis,  ii.  275. 
Antherioum  taberosuxn,  iii.  479. 
Anthinarla,  iii.  132. 
Anthooephalus  Gadamba,  ii.  169. 
Anthrisonfi  Cerefoliiim,  ii.  132. 
Anthyllis,  ii.  646. 
Antiarin,  iii.   335,  354. 
Antiar  reain,  iii.  354. 
Antiaris  izmozia,  iii.  350. 

„       oyalifolia,  iii.  351. 

,,       Baocidora,  iii.  350. 

,,       toxioaria,  iii.  348. 
AjQtila,  i.  20. . 
Antimalaii,  iii.  132. 
AntLaha,  iii  135. 
Antomul,  ii.  437. 
Antra-paohaka,  ii.  437. 
Antri,  u.  437. 

Anttoo-kala-dnmbo,  ii.  536. 
AnTola,  iii.  261. 
Aiusenit,  i.  476. 
Aod — tee  Ud. 
Apamarga»  iii.  135. 
Apang,  iii.  135. 
Aparajita,  i.  459. 
Apata,  i.  537. 
Apehi-yata,  u.  229. 
Aphim,  L  73. 
Apiastrom,  L  37. 
Apigenin,  ii.  124. 
Apiin,  ii  123. 
Apiol,  ii.  124. 
Apiri,  1871. 

Apiom  graveoldnB,  ii.  122. 
Aplotaxis  auriculata,  ii.  297. 
Apooynaceee,  ii.  386 
Appakoyay,  ii.  97. 
Appel,  iii.  67. 


I  Appo,  i.  73. 

Aqoilaria  Agallooha,  iii.  217. 
„       maJaooensis,  iii.  217. 

Ara-bem,  i.  382. 

Arabian  Ooatus,  ii.  296. 
,,       myrrh,  i.  306. 
,,       senna,  i.  527. 

Arabic  acid,  i.  543. 

Araohic  acid,  i.  495. 

Arachia  hypogsea,  i.  494. 

Aragbadha,  i.  511. 

Aiagbadhadi,  i.  511. 

Arak,  ii.  381. 

Aralia,  ii.  162. 

„      Guilfoylia,  ii.  162. 

„      psendo-ginaeng,  ii.  162 

Araliace»,  ii.  162. 

Arala,  iii.  15. 

Arandi,  iii.  301. 

Arand-kharbuz,  ii.  52. 

Arang^aka,  i.  332. 

Arani,  iii.  66. 

Aranmaran,  i.  590. 

Aranya-kadali,  iii.  443. 

Arar,  i.  489,  iii.  371. 

Araroba  or  Arariba,  i.  502. 

Arasa-maram,  iii.  338. 

Araaina,  ii.  417. 

Araatan,  iii.  451. 

Araya-angeli,  iii.  348. 

Arbor  concilionim,  iii.  341. 
,,     toxicaria,  iii.  350. 

Arbre  a  aoie,  ii.  428. 
,,    aveuglant,  iii.  314. 
„     vaohe,  ii.  413. 

Arbres  d'enoena,  i.  295. 

Ardraka,  iii.  421. 

Are&In,  iii.  341. 

Areca  Catechn,  iii.  422. 

Argemone  mexicana,  i.  109. 

Arghifl,  i.  66. 

Argol,  i.  358. 

Argyreia  apeoiosa,  ii.  641. 

Arhar,  i.  489. 

Arioine,  ii.  188. 

Ariaa,  ii.  370. 

Arishi,  iii.  601. 

Ariahina,  iii.  407. 

Ariabta,  i.  323,  368. 

Ariatoloohia  bracteata,  iii.  16S. 
indica,  iii.  158. 
longa,  iii.  165. 
„  rotunda,  iii.  165 w 

AnatolochiaoeflB,  iii.  158. 

Aritamunjayrie,  iii.  291. 

Aritha,  1.  368. 

Arjaka,  i.  23. 

Arjama,  u.  19. 
\  Arjikan,  i.  24. 
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Arjun,  ii.  il< 

Ariuna,  ii.  11,  iii.  287. 

Arka,  ii.  429. 

Arkakanta,  i.  131. 

Arkamula,  iii.  159. 

Arkapama,  ii.  429. 

Arkapattra,  ii.  429. 

Arkapuijhpika,  i.  132. 

Arka-taUa,  ii.  431. 

Arkan,  ii.  42. 

Ark-i-badian,  ii.  125. 

Arkmut,  i.  488. 

Arlu,  iii.  16. 

Armoise,  ii.  284. 

Ama,  i.  291.  ^ 

Amebia  sp.,  ii.  624* 

Aroidefe^  iii.  539. 

Arrowroot,  East  Indian,  iii.  405. 

Arsaghna,  iii.  645. 

Artala,  i.  368. 

Artanitha,  ii.  348. 

Artemisia  indica,  ii.  284. 

maritima,  ii.  288. 
Sieyersiana,  ii.  2S6. 
vulgaris,  ii.  284. 
Arthenite,  ii.  347. 
Arthrocnemnin,  iii.  141. 

„  indioum,  iii.  142,  148. 

Artiras,  iii.  400. 
ArtocaipuB  integfrifoliA,  iii.  356. 

,,  hirsuta,  iii.  866. 

,,  Lakoocha,  iii.  366. 

Am,  iii.  367. 
Arudu,  i.  249. 
Amm,  iii.  544. 
Arani  {Sans,  for  Brejua  rhamnoides)* 

iii.  271. 
Anisa,  iii.  60. 

AniBak*pa8-i-pardah,  ii.  660. 
Amahkara,  i.  389. 
Anifliman,  i.  118. 
Amzz,  ill.  604. 
Arvada,  i.  249. 
Arvore  da  notte,  ii.  376. 
Arwah-i-kunjad,  iii.  29. 
Arwi,  iii.  551. 
Asa,  ii.  226. 

Asaba-el-fatiyat,  iii.  90« 
Asaba-el-nsuf,  iii.*46. 
Afiafostida,  ii.  141. 
Asal,  i.  137. 

Asal-i-khijar-ohambary  i.  611. 
Asan,  i.  464^  ii.  16. 
Asana,  iii,  268. 
Asarabaooa,  ii.  239. 
Asari,  u.  202. 
Asa-ar«rai,  iii.  140. 
Asamn,  ii.  239. 
AfolepiadMB^  ii.  425. 
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Afiolepiade  de  Ounfao,  ii.  427. 
Asolepiadin,  ii.  428. 
Asclepias  corassayioa,  ii.  427. 
„        echinata,  ii,  443. 
,,        geminata,  ii.  461. 
Asclepin,  ii.  428. 
Asclepione,  ii.  428. 
Asfar-i-bari,  ii.  306. 
Asfrak,  i.  23. 
Asgandh,  ii.  566. 
Afihkhis,  iii.  226. 
Ashogam,  i.  507. 
Aflhok,  i.  507. 
Ashta,  iii.  845. 
Ashtavarga,  iii.  390. 
Ajshti-sandhana,  i.  362. 
Asmarighna,  i.  133. 
Asok  or  Asoka,  i.  507. 
Aspalathus  indious,  i.  411. 
Asparagin,  iii.  487. 
Asparagus  adsoendens,  iii.  484. 

officinalis,  iii.  486. 

racemosos,  iii.  482. 

sarmentosns,  iii.  483. 
Asperag,  i.  23. 

Asphodelus  fistulosns,  iii.  479. 
Aspleniom  Ceterach,  iii.  626. 

„         falcatmn,  iii.  626. 

„         parasitionin,  iiL  626. 
Assalia,  i.  120. 
Asihi-bhaksha,  i.  690. 
Asthi-sanhara,  i.  862. 
Ast-luban,  i.  596. 
Aftragalus  heratensis,  i.  479. 
moltioeps,  i.  482. 
Sarcocolla,  i.  476. 
sp.,  i.  479. 

,»  tribnloidet,  i.  482. 

Asnd,  iii.  338. 
Asapala,  i.  607. 
Asnri,  i.  123. 
Asvagandha,  ii.  566. 
Asrakama,  i.  196. 
Asvamaraka,  ii.  398. 
Asrattha,  iii.  338. 
Aswat,  iii  838. 
Ata,  i.  44. 

Atalanta  monophjlla,  i.  266. 
Ata-lotakam,  iii.  60. 
Atamshaf  iii.  60. 
Atasi,  i.  239. 
Atavakha-ni-kali,  i.  16. 
AtoU,  ii.  226. 
Athaniknn^  ii.  167. 
Atharijnn,  i.  418. 
Athlak,  iii.  76. 
Atia,  i.  686. 
Ati-bala,  i.  206. 
Ati-giiha,  i.  497. 
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Ati-maduram,  i.  491. 
Ati-paricli-dbam,  i.  343. 
Atl-piochila,  iii.  467. 
Ati-vadayam,  i.  15. 
Ati-Tasa,  i.  16. 
Atd-visha,  i.  16. 
Atika-mamidi,  iii.  130. 
Atis,  i.  15. 
Atdsine,  i.  17,  19. 
Atmagiipta,  i.  448. 
Atmorha,  i.  232. 
Atraktus,  ii.  308. 
Atrilal,  u.  132. 
Atriplex  hortensiB,  iii.  148. 

,,       Moneta,  iii.  14S. 
Atropa  Belladonna,  ii.  672. 
Atropamine,  ii.  578. 
Atropine,  ii.  57T. 
Atta,  i.  44.- 
Atti,  iU.  338. 
Atti-tippile,  iii.  54S. 
Attie-Tayr,  iii.  340. 

,,  tannie,  iii.  340. 

Attirilla-pala,  ii.  105. 
Atutiuta-pala,  iii.  163. 
Aunoe,  ii.  269. 
Aurantiamarin,  i.  276. 
Avacari,  i.  333. 
Avagude.  ii.  70. 
Avala,  i.  619,  iii.  261. 
Avalguja,  ii.  241. 
Ayalkati,  iii.  261. 
Avanakku,  iii.  301. 
Avara-gidu,  i.  619. 
Averai,  i.  619. 
Ayerai-panjhang^m,  i.  619. 
Averai- yennai.  i.  619. 
Ararohas&yin,  iii.  339. 
Avirtani,  i.  233. 
Av61u,  i.  123. 
Averrhoa  Bilimbi,  1.  248. 

„        Garambolff,  i.  248. 
Avicennia  officinalis,  iii.  82. 
Avi-priya,  ii,  138. 
Avirai — see  Averai. 
Avisi,  i.  472. 
Avi-tholi,  iii.  211. 
Avri,  i.  489. 
Aya,  iii.  318. 
Ayani,  iii.  355. 
Ayapana  or  Ayapani,  ii.  246. 
Ayapanin,  ii.  247. 
Azaddarakht,  i.  331. 
Azaddarakht-i-Hindi,  i.  324. 
Azadirachta — see  Melia. 
Azaraki,  ii.  460. 
Azarbu,  ii.  348. 
Azbah,  i.  162. 
Az^darac  common,  i.  830. 


Azedarac  d'Inde,  i.  322. 
Azerona,  ii.  286. 
Azhinji-maram,  ii.  164. 
Azima  tetracantlia,  ii^  184. 
Azmalus,  ii.  627. 
Azras-el-kalb,  iii.  622. 
Azulene,  ii.  276. 


Babachi,  i.  412. 
Babassa,  ii.  107. 
Babbe,  i.  175. 
Babhnl,  i.  566. 
Babirang,  ii.  349. 
Baboi-tulsi,  iii.  83. 
Babool,  i.  666. 
Babreng,  ii.  360. 
Babul,  i.  656. 

Babuna  or  Babunah,  ii.  274. 
I        „       phnl,  ii.  274. 
Ba«h,  Bacha,  iii.  539. 
Bachchali,  iii.  148. 
Bacbnab,  i.  1. 
Bachnag,  i.  1.. 
Badam,  i.  563,  ii.  16. 
Badami,  i.  563. 
Badami-gond,  i.  666. 
Badam-i-farangi,  i.  385. 
Badsun-vittulu,  i.  663. 
Badari,  i.  351. 
Badaward,  ii.  306. 
Badchipa-chettu,  i.  461. 
Badhal  [Hind,  iot  Artocarpus  Lakoo^ 

cha),  iii.  365. 
Badian,  i.  39. 
Badian-i-khatai,  1.  39 
Badian-i-kohi,  ii.  138. 
Badianier,  i.  39. 
Badidapu-cbettn,  i.  461. 
Badinj,  iii.  516. 
Badinjan-i-bari,  ii.  568. 
Badra-kema,  ii.  153. 
Badran,  ii.  136. 
Badrang,  i.  256 
Badranjboya,  iii.  117. 
Badshar,  iii.  491. 
Bael,  i.  277. 
Baga-anknra,  ii.  164. 
Baga-bberenda,  iii.  274. 
Baga-dbup,  i.  292. 
Baga-mu8hada,  i.  64. 
Bagh-bherenda,  iii.  274. 
Baghrenda,  iii.  274. 
Baghrendeb,  iii.  276. 
BaguH,  ii.  15. 
Bahel-sohulli,  iii.  37. 
Bahera,  ii.  6. 
Bahman  abiad,  ii.  303, 
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Bahmaii-i-safed,  ii.  304. 
Bahman-i-flurkh,  ii.  304. 
Babmanine,  ii   306. 
Bahobab,  i.  219. 
Bahubara,  ii.  518. 
Bahupada,  iii.  339.  , 

Babu-pattra,  iii.  266,  468. 
Babapbuli,  iii.  123. 
Bahuvara.  ii.  518. 
Bairi,  ii.  50. 
Baja,  u.  92. 
Bajguriya,  ii.  92. 
Bilk,  i.  472. 

Bakam  or  Bokam«  i.  500. 
Bakana-nimb,  i.  330. 
Bakas,  iii.  50. 
Bakayan,  i  330. 
Bakbar-birja,  iii.  878. 
Bakbur-i-Miryaniy  ii.  347. 
Bakila,  i.  485. 
Bakila-i-misii,  i.  483. 
Bakila-i-nabtiy  i.  72. 
Bakla,  ii.  12. 
Baklat-el-humaka,  i.  159. 
Baklat-el-maUk,  L  1 15. 
Baklat-el-mubarika,  i.  159. 
Baklat-el-utTujiya,  iii.  117. 
Bakra,  i.  69,  345,  ii.  197. 
Bakul,  ii.  362. 
Bakmnbba,  ii.  19. 
Bakura,  ii.  212. 
Bal,  ii.  157. 
Bal-belphal,  i.  279. 
Bal-chhar,  U  233. 
Bal-goU,  i.  15. 
Bal-kadu,  iu.  10. 
Babi,  i.  206,  224,  u.  238>  iii.  571. 
Balabahola,  i.  24. 
Balabandi-tiga.  ii.  536. 
Balabhadra.  i.  28. 
Baladar,  i.  390. 
Baludeva,  i.  23. 
BaUdveru,  iii.  571. 
Balamcanda,  iii.  461 . 
Bala-menasu,  iii.  180. 
BaUnite  Agibakd,  i.  284. 
Balanites  Boxburghii,  ii.  284. 
Balanjui,  iii.  219. 
Balanopbora,  iii.  543. 
Balarakkasi-gida,  i.  224. 
Balasan,  i  316. 
BaUta-bola,  i  304. 
Balata-nimb,  1.  323. 
Balaiistiiiin,  ii.  45. 
BaUya,  i.  138. 
Balbii,  i.  207. 
Bali,  I.  228,  iii.  443. 
Balia-mnoca-piri,  ii.  66, 
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BaUka,  1.229. 
Balilaj,  ii.  6. 
Balimtra-polam,  i.  304. 
BalioHpermam    aziUare,  ii.  504,    iii. 

311. 
Bal-kurai,  ii.  157. 
Balli-muttaga,  i.  458. 
Ballota  nigra,  iii.  118. 
Balong,  i.  282. 
Balara,  ii  5. 

Balsamier  le  la  Meoqae,  i.  315. 
Balsamodendron  Berryi,  i.  314. 

Mukal,  i.  310. 

Myrrha,  i.  305. 

Opobalsamum.  i.  315. 

Playfairii,  i.  812,  314. 

pubeeoens,  i.  313. 

Roxborgbii,  i.  311. 

soootrannm.  i.  305. 
Babnm  of  Mecca,  i.  315,  317. 
Balsamum,  i.  316. 
Bain,  ii.  105. 
Baluka,  ii.  105. 
Balu-ka-sag,  ii.  105. 
Balusitun,  ii.  45. 
Bal-va^b  {Syn,  forPenian  var.  Aoonu 

Calamus),  iii.  539. 
Bal-vekband,  iii.  539. 
Bama,  iii.  8. 
Bamanbati,  iii.  68« 
Bamba,  iii.  8. 
Bamboo,  iii.  586. 
Bambusa  arundinaoes,  iii.  586. 
Bamija,  i.  211. 
Ban-baldi,  iii.  396. 
Ban-ioi,  iii.  76. 
Ban-kabu,  ii.  319. 
Ban-lanng,  ii.  49. 
Ban-mendrn,  i.  371. 
Ban-okra,  ii.  262. 
Ban-patrak,  i.  585. 
Ban-ritba,  i.  560. 
Ban-tambaku,  iii.  1. 
Ban-tepariya,  ii.  561. 
Bana,  iii.  320. 
Banad,  iii.  426. 
Banafshab,  i.  140. 
Banana,  iii.  445. 
Banawanti  salab,  iii.  387. 
Bandakpushp,  iii.  230. 
Bandari,  i.  371. 
Bandam,  ii.  193. 
Banda  soap,  iii.  193. 
Bandbuka,  i.  236. 
BandbuU,  i  336. 
Bandi-munidudu,  ii.  16. 
Bandri.  i.  371. 
Bandrike,  i.  371. 
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Banduk-i -Hindi,  i.  368. 

Banduiy,  i.  371. 

Baneberry,  i.  36. 

Bong,  ii.  627. 

Bangachappa,  ii.  252. 

Baugadi-valli,  ii.  637. 

Bangadi-pipali,  iii.  176» 

Bangi — see  Bhangi. 

Bangka,  ii.  171. 

BaiLguBt,  iii  126. 

Banig-bandhu,  i.  406. 

Banj,  ii.  627. 

Banfi-kapor,  iii.  586. 

Bans-lochan,  iii.  586. 

Bausa,  iii.  50. 

Banyan  tree,  iii.  338. 

Bapaia-pandu,  ii.  52. 

Baphali,  i.  237,  ii.  126. 

Bar,  ui.  338. 

Bar-ki-sehund,  iii.  252. 

Bar-kl-thohar,  iii.  262. 

Bara-but8ali,  i.  365. 

Bara-gach,  iii.  287. 

Bara-gokbru,  iii.  34. 

Bara-keni,  iii.  247. 

Barahmi,  iii.  374. 

Barambbi,  iii.  374. 

Baran,  ii.  315. 

Barak-kanta,  i.  64. 

Barambbi,  iii.  8. 

Barasu,  iii.  247. 

Baratondi,  ii.  226. 

Barbaloin,  iii.  475. 

Barbara,  ii.  272,  iii.  85. 

Barbati,  i.  489. 

Barberry,  i.  64. 

Barbotine,  i.  288. 

Bargat,  iii.  380. 

Bargond,  ii.  518. 

Barbal  [Hind,  8yn.  for  A.  Lakoooha), 

ui.  3o5. 
Barbang,  iii.  128. 
Barhanta,  ii.  555,  iii.  313. 
Barhis,  iii.  575. 
Bariara,  i.  206. 
Bari,  iii.  489. 
Bari-kasondi  {^Rind.Syn,  forKaflondi), 

i.520. 
Bari-kbatai,  ii.  566. 
Bari-main,  i.  160. 
Bari-misbri,  iii.  462. 
Bari -^an-ki- jar    (Bombay     Syn,  for 

Alpmia  Gklanga),  iii.  443. 
Bari-pipli,  iii.  543. 
Bari-saunf,  ii.  124. 
Bari-sbopba,  ii.  124* 
Barik-bbauri,  ii.  532. 
Barik-dagada-pbul,  iii.  627. 


I  Barik-motb,  iii.  652. 
Barir,  ii.  381. 
Baristarinn,  iii.  58. 
Bark,  ii.  175. 
Barleria  crifstata,  iii.  45 > 

,,        noctiflora,  iii.  45. 
„        Prionitis,  iii.  43. 
Barmi    (Bombay     Syn,    for     Tazua 

Uaccata),  iii.  873. 
Baro-kala-goru,  iii.  24. 
Barpbali,  i.  347. 
Barring^nia  acntangula,  ii.  17. 

n  racemasa,  ii.  18. 

Barsawashan,  iii.  364. 
BarsungA,  i  262. 
Bartang,  iii.  128. 
Bartboa,  ii.  193. 
Bartondi,  ii.  226. 
Barun,  i   133. 
Barzhad,  ii.  152. 
Basak,  i.  588. 
Basal-el-far,  iii.  476 
Basal-el-nnsal,  iii.  476. 
Basbasab,  iii  193. 
Basella  alba.  iii.  148. 
Basfaij,  iii.  621, 
Bashing  or  Basing,  iii.  623 » 
Basil,  iii.  83* 

n     camphor,  iii.  85. 
Basilic,  iii.  83. 
Basilikon,  ii.  116. 
Basing,  iii.  623. 
Basl-el-ansal,  iii.  476. 
Basl-el-far,  iii.  476. 
Basna,  i.  472. 
Basri,  iii.  838. 
Bassari,  iii.  338. 
Bassia  butyraoea,  ii.  366, 

„      latifolia,  ii.  354. 

,,     longifolia,  ii.  355. 
Bassorin,  i.  482. 
Bastard  Ipecacuanha,  ii.  427. 
yj       Sandal,  i.  242. 
„       Teak,  i.  454. 
Bastra,  iii.  60. 
Batcureh,  i.  306. 
Batatas  paniculata,  ii.  634. 
Batavi-nebn,  i  270. 
Batbat,  iii.  149. 
Batharachi,  iii.  132. 
Bathooa    {Hind,    Syn.    for    seeds    of 

Ohenopodinm  album),  iii.  148. 
Bathpia,  i.  585. 
Tatracbion,  i.  37. 
Bauhinia  purpurea,  i.  649. 
racemosa,  i.  537. 
tomentosa,  i.  637. 
yariegata,  i.  636,  649^ 
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Bavachi,  i.  412. 
Baval,  i.  556. 
'Bayanchi,  i.  412. 
Bay,  iii.  214. 

,f     berries,  iii.  214. 

„     oil,  iii.  215. 

„     nun,  iii.  215. 
Bayee,  i.  313. 
Bayrbonja,  ii.  98. 
Bazaward— «^tf  Badaward. 
Buzr-el-abris,  ii.  308. 
Bazr-el-anjareh,  iii.  40. 
Bazr-el-banj-abiad,  ii.  628. 
Bazr-ei-fujl,  i.  129. 
Bazr-el-hawah,  i.  118. 
BazT-el-katuna,  iii.  126. 
Bazr-el-kbas,  ii.  314. 
Bazr-el-khumkhom,  i.  118. 
Bdellium,  i.  310. 

African,  i.  310. 
Indian,  i.  310. 
opaque,  i.  310,  312. 
Bebeerine,  i.  54. 
Bebina,  ii.  202. 
Beo  de  grue,  i.  249. 
Bedanjir — see  Bidanjir. 
Bed-i-bari    or    Bed-i-sadah    {Persian 

8t/H,  for  Salix  Caprea),  iii.  364. 
Bedmushk,  iii.  364. 
Bedoli-sutta,  ii.  229. 
Beef-wood,  iii.  368, 
Behada,  ii.  5. 
Behar  opium,  i.  78. 
Behen,  li.  303. 
Behramaj,  iii.  365. 
Bejuco  de  purgacion,  iii.  131. 
Bel,  i.  277. 
Bel-ericu,  ii.  432. 
Belati-mung,  i.  494. 
Beleric  myrobalans,  ii.  5. 
Belgaum  walnut,  iii.  278. 
BtU,  i.  267. 
Belladone,  ii.  572. 
Belladonna,  ii.  573. 
Belladonnine,  ii.  578. 
Belle  de  nuit,  iii.  132. 
BelluH,  iu.  488. 
Bena,  iii.  571. 
Bena-patsja,  ii.  525. 
Benda-kaya,  i  210. 
Bendekai,  i.  210. 
Benderwel,  i.  365. 
Bendj.  u.  627. 
Bendri,  i.  365. 
Bengha,  i.  561. 
Benincasa  cerifera,  ii,  68. 
Ben  join,  ii.  369. 
Benzoic  add,  ii.  372. 

aldehyde,  i.  567. 


I) 


Benzoin,  ii.  369. 

„  Siam,  ii.  371. 

,,  Sumatra,  ii.  372. 

Benzoylaconine,  i.  5. 
Berbamine,  i.  68. 
BeberidesB,  i.  64. 
Berberine,  i.  67. 
Berberis  ari^tata,  i.  64. 
,,        asiatica,  i.  65. 
,,        Lyciumi  i.  65, 
Berch,  iii.  324. 
Ber-chuni,  i.  351. 
Bemaouy,  iii.  324. 
Bertbelotia  lanceolata,  U.  256, 
Beta  vulgaris,  iii.  148. 
Beththa-gokhru,  i.  243, 
Betle  leaf,  iii.  183. 

,,     nut,  iii.  523. 

,,     pepper,  iii.  183. 

„     phenol,  iii.  191. 
Bettada-bevina,  i.  330. 
Bettada-haralu,  iii.  274. 
Betula  abioides,  iii.  339. 
„      Bhojpattra,  iii.  359. 
„      utilitf,  iii.  359. 
Beyilacque,  ii.  107. 
Bevina-mara,  i.  323. 
Bhadra-kashtha,  iii.  380. 
Bhadra-muste,  iii.  552. 
Bhagini,  ii.  581. 
Bhallataka,  i.  389. 
Bhallavi-ang^  ii.  49. 
Bhambhurda  or  Bhamhhmr,  ii.  255. 
Bhanda,  i.  2^8. 
Bhandir,  iii.  79. 
Bhandira,  iii.  80. 
Bhang,  iii.  319,  830. 
Bhanga,  iii.  319. 
Bhanga-cha-bl,  iii.  819. 
Bhanga-nu-bi,  iii.  319. 
Bhangi-aku,  iii.  819. 
Bhangi-bija,  iii.  319. 
Bhangi-gondu,  iii.  319. 
Bhangi-ilai,  iii.  319. 
Bhangjala,  ii.  98. 
Bhangra,  ii.  266, 
Bhant,  iii.  79. 
Bhantaki,  ii.  555. 
Bhanuphala,  iii.  443* 
Bharang,  iii.  68. 
Bharanga-mula,  iii.  68. 
Bharangi,  i.  287,  iii.  68,  540, 
Bharbhand,  i.  110. 
Bhargi,  iii.  68. 
Bhar-jambul,  iL  37. 
Bharla,  ii.  5. 
Bharocha,  iii.  136. 
Bhasam-kand,  iii.  647. 
Bhat,  iU.  79|  <H)1. 
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Bbatkaiya,  ii.  557. 
Bhaulan,  ii.  193. 
Bhava,  i.  511. 
Bhavan-bakraf  i.  69. 
Bhavanclii-yittala,  i.  412. 
Bhela,  i.  3S9. 

Bhenda  or  Bhendi,  L  210,  21  a. 
Bhengra,  ii.  266. 
Bhereuda,  iii  301. 
Bherija,  i.  338. 
Bhilamo,  i.  389. 
BhUaura,  iii.  294. 
Bhilawa,  i.  389. 
Bhimseni-kapur,  T.  198» 
Bhin-champa,  iii  4LG. 
Bhinda,  i.  211. 
Bhindu,  i.  210. 
Bhirand,  i.  164. 
Bhirandel,  i.  164. 
Bhoiraj,  i.  365. 
Bhokar,  ii.  518. 
Bhopala,  ii.  67. 
Bhoursal.  ii.  193. 
Bhringaraja,  ii.  266. 
Bhui-amala^  iii.  263. 
Bhui-amali,  iii.  266. 
Bhui-avala,  iii.  266. 
Bhai-chainpa,  iii.  416. 
Bhui-chana,  i.  494. 
Bhui-dodi,  ii.  440. 
Bhni-erandi,  iii.  31(>. 
Bhui-gholi,  i.  158. 
Bhui-giili,  i.  412. 
Bhui-kakali,  iii.  388. 
Bhui-kaUan,  iii.  133. 
Bhui-kobala,  ii.  534. 
Bbui-kumra,  ii.  534. 

Bbui-okra,  iii.  57. 

Bbui-nDgani,  ii.  557. 

Bbui-sarpati,  i.  246. 

Bhoi-Bingb,  i.  494. 

Bbui-tartrar,  i.  531. 

Bbajpatar,  iii.  359. 

Bbutni-anyala,  iii.  266. 

Bhuxni-champaka,  iii.  416. 

Bbumi-kmnara,  ii.  534. 

Bbumi-kuflhinanda,  ii.  534. 

Bhumi-ringani,  ii.  567. 

Bbnmy-amali,  iii.  266. 

Bbu-dbatri,  iii.  266. 

Bbu-oimba,  ii.  511. 

Bbu-rinprani,  ii.  657. 

Bhnri-lakh,  i.  351. 

Bbnrjapattra,  iii.  369. 

Bburandi,  ii.  5Jo.  ^ 

Bliuran-kobolnn,  ii.  6S 

Bbustrina,  iii.  557. 

Bhut-bbiraTi,  iii.  66. 

Bhut-kes,  u.  202,  233. 


Bbuta,  iii.  579. 
Bhuta-kesi,  ii.  235. 
Bbuta-pala,  i.  345. 
Bbutan-kusam,  iii.  287. 
Bibba,  i.  889. 
Bibia,  i.  464. 
Bibsar,  i.  265. 
Bicbati,  iii.  313. 
Bidaiijir,  iii.  302. 
Bidar,  ii.  99. 
Bidara-laut,  ii.  458. 
Bidari,  iii.  247. 
Bidari-kand,  ii.  534. 
Bidari-naDa-biyyam,  iii.  250. 
Bidengfuebine,  iii.  365,  367. 
Bidi-Bolkhi.  iii.  365. 
Bidmiabk,  iii.  365. 
BignoniaccA,  iii.  15. 
Bihar  opium,  i.  78. 
Bihi-danab,  i.  579. 
Bija,  i.  464. 
Bljapura,  i.  269. 
Bijasar,  i.  464. 
Bijband,  iii.  148,  158. 
Bikb,  i.  1 . 

Bikb-i-banafsbah,  iii.  452. 
Bikh-i-wala.  iii.  572. 

Bikbma,  i.  18. 

,,         alkaloid  of,  i.  19. 

Bila,  i.  133. 

Bilai-kaud,  ii.  534. 

Bilapatri,  i.  277. 

Bilaai,  i.  133. 

Bilati-badam,  i.  563. 

Bilati-jira,  ii.  119. 

Bilaiiri,  iii.  150. 

Bileganjali,  iii.  130. 

Bili-basale,  iii.  148. 

BiUiiu-pbal,  277. 

Bilimbinae,  i.  248. 

Bili-sbibe-bamiu,  ii.  30. 

Billu,  i.  338. 

Bilva-panda,  i.  277. 

Bilva-pazbam,  i.  277. 

Bimbal,  iii.  552. ' 

Bindal,  ii.  81. 

Bindweed,  ii.  542. 

Bingbar>bij,  iii.  479. 

Binnu^e,  ii.  451. 

Bintafalan,  i.  583! 

Biopbytum  scnBitlnmi,  1.  247. 

Bira,  iii.  423. 

Birama-dandu,  i.  110. 

Biranga,  ii.  349. 

Birang-i-kabuli,  ii.  349. 

Biranjaidf ,  ii.  271. 

Biranj-i-kaboli,  ii.  349. 

Biranjmiahk,  iii.  90. 
i  Birch  bark.  iiL  36»« 
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Birdlime,  Ui.  228. 
Bird*8-eye  Gliillie,  ii.  662. 
Bireja,  ii.  153. 
Birhatta,  ii.  665. 
Birinj,  iii.  G04. 
Biriz,   ii.  162. 
Birja,  iii.  378. 
Birmi  or  Brahmi,  iii.  374. 
Birmova,  i.  423. 
Bish,  i.  1. 

Bishakprija,  i.  65,  ii.  1. 
Bishalanguli,  iii.  480. 
Bishi,  i.  72. 
Bishkhapra,  ii.  102. 
Biahknrki,  iii.  162. 
Bifihma,  i.  IS. 

„        alkaloid  of,  i.  19. 
Bi^-mush-bibha,  i.  20. 
Bifihop's  weed,  ii.  116. 
Bialambhi,  ii.  66. 
Biftwul,  i.  669. 
Bitter  almonds,  i.  664. 

,,     apple,  ii.  59. 
Bitbori,  ii.  50. 
Bixa  Orellana,  i.  149. 
Bixin,  i.  150. 
Bixineee,  i.  142. 
Bijryam,  iii.  601. 
Black  abir,  iii.  417. 

adulsa,  iii.  49. 

cobosh,  i.  36. 

cumin,  i.  28. 

dammar,  i.  319. 

mustard,  i.  122. 

pepper,  iii.  166. 

towdri,  i.  119. 

xedoary,  iii.  417. 
Blairia  nodiflora,  iii.  68. 
Blepbaris  ednlis,  iii.  40. 
Blinding  tree,  iii.  314. 
Blnmea  balsamifera,  i.  201,  ii.  261. 
„       densiflora,  ii.  262. 
,,       eriantba,  ii.  264. 
Boa  Frangi,  i.  385. 
Boa-tam-parjang,  i.  230. 
Boberla,  i.  489. 
Booagea  Dalzellii,  i.  46. 
Bocks  boom,  iii.  24. 
Boda-daraga,  iii.  269. 
Boda-tarapu,  ii.  267. 
Bodba,  i.  366. 
Bodi-ajamo,  ii.  122. 
Boerbaavia  repens,  iii.  130. 
Bobcic  acid,  i.  183. 
Bobora,  ii.  6. 
Boi,  ii.  167. 

Bois  de  colophane,  i.  320. 
oonleayie,  ii.  604. 
xonoe,  i.  261. 


»» 


Bois  de  snrean,  i.  364. 
Bokenaku,  iii.  57. 
Bokhara  plum,  i.  668. 
Bokbat,  iii.  479. 
Bokhera,  iii.  346. 
Bokom,  i.  500. 
Bol,  i.  304. 
Bola,  i.  304. 
Boletus  crocatus,  629. 

„      fomentarius,  iii.  6.10. 
Bolkad,  iii.  444. 
Bolsari,  ii.  362. 
Bombax  de  Malabar,  i.  216. 

„        malabaricum,  i.  216. 
Bombay  mace,  198. 

masticb,  i.  378. 
senna,  i.  626. 
sumbul,  ii.  233. 
Bomma-jemudu,  iii.  264. 
Bonda,  iii.  579. 
Bon-matbi,  i.  206. 
Bon-nil>gacbb,  i.  416. 
Bon-patol,  ii.  73. 
Bondagu,  iii.  24. 
Bonduc'uut,  i.  496. 
Bondula,  ii.  561. 
Boneset,  ii.  247. 
Bone-setter's  lep,  i.  479. 
Bonga,  i.  21,  iii.  686. 
Bonta-kalli,  iii.  262. 
Boo — see  Bu. 
Borage,  ii.  250. 

,,      countrj,  iii.  90. 
Boragines,  ii.  518. 
Borassus  flabelliformiB,  iii.  610. 
Bori-ag^nd,  ii.  123. 
Bori-lakb,  i.  361. 
Bomeene,  ii.  2C0. 
Borneo  camphor,  i.  197. 
Bomeol,  i.  COO. 

,,       artificial,  i.  200. 
BoBwellia  Ameero,  i.  298. 

Bhau-Dajiaua,  i.  298. 

Frereana,  i.  298. 

glabra,  i.  302. 
„        serrata,  i.  302. 
Bottle  gronrd,  ii.  67. 
Botuku,  ii.  6*8. 
Boucerosia  Aucberiana,  ii.  468. 
Bouillon  blauc,  iii.  ] . 
Bowstring  hemp,  iii.  493. 
Bozidan,  ii.  281. 
Brabmadandi,  ii.  244,  308. 
Brahmamanduki,  ii.  107. 
Hrahmajasbtika,  iii.  68. 
Brahmi,  ii.  107,  iu.  8,  374. 
Bramhadandi-ohettn,  i.  UO. 
Brama,  i.  138. 
Bnuncft  ounpettria,  i.  122. 
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Brassica  junoea,  i.  123. 
,,       nigra,  i.  122. 
Brazil  cherry ,  ii.  662. 

,,     powder,  i.  501. 
Brazilin,  i.  601. 
Brede  puante,  i.  131. 
Bredo  mamma,  i.  131. 
Breynia  rhamnoides.  iii.  271. 
Bridelia  retusa,  iii.  268. 
Brihmi-sak,  iii.  8. 
Brindao,  i.  164. 
BrLshta  tandula,  iii.  604. 
Brooklime,  iii.  14. 
Bromeliaceeei,  iii.  607. 
Brucia  quassioides,  i.  287. 
Bnicine,  ii.  468,  507. 
Brugoiera  caryophylloides,  i.  699. 
Bryonia  epigaea,  ii.  90. 

,,        laciiiiotja,  ii.  92. 
Bryonin,  ii.  91,  93. 
Bryophyllum  calycinnm,  i.  690. 
Bryoretin,  ii.  91. 
Buchanania  latifolia,  i.  394. 
Buckahorn  plantain,  ii.  134. 
Budbar,  iii.  388. 
Bndhidru,  iii.  339. 
Bagbane,  i.  36. 
Bugloss,  ii.  520. 
Bu-i-maderan,  ii.  292. 
Buifl  de  Chine,  i.  265. 
Buja-gumbala,  ii.  534. 
Bujr-bimga,  ii.  98. 
Buka-bish-mush,  i.  20. 
Bukchi,  i.  412. 
Bukka.  iii.  417. 
Bukkan,  iii.  57. 
Bukkapa-ohekka,  U  600. 
Bulinn,  iii.  125. 
BaUy  tree,  ii.  365. 
Bunn,  ii.  216. 
Bur,  iii.  538. 
Buratu,  iii.  638. 
Burbi,  iii.  400. 
Barda-gumudu«  ii.  68. 
Burseracete,  i.  295. 
Burweed,  ii.  262. 
Busir,  iii.  1. 
Bofltani,  iii.  489. 
Butale,  i.  237. 
Bntea  frondosa,  i.  454. 

,,      minor,  i.  468. 

,,      superba,  i.  468. 
Bnt^  touffu,  i.  464. 
Butm,  i.  378. 
Bu-tora,  i.  623. 
Butshur,  iii.  369. 
Buzanjir,  iii.  302. 
Buzghanj,  i.  380. 
Bazidan,  ii.  137. 


Byakura,  ii.  566. 
Byalada,  i.  2S1. 
Byaabol,  i.  310. 


If 
» » 


Caboli-mastaki,  i.  377. 
Cacalia  Kleinia,  ii.  320. 
Caccinia  Celsii,  ii.  620. 

„        glauoa,  ii.  620. 
Gachiman,  i.  44. 
Cactece,  ii.  99. 
Cactus  indicuB,  ii.  100. 
Cadaba  farinosa,  i.  137. 

,,      indica,  i.  137. 

,,      trifoUata,  i.  137. 
Cadi-avanacu,  iii.  316. 
Ceemlein,  ii.  276. 
Ceemlic  acid,  ii.  222. 
Caesalpinia  Bonducella,  i.  496. 
digyna,  i.  499. 
polcherriBia,  i.  506. 
Sappan,  i.  500. 
Cafeier,  ii.  216. 
Cafetier  dea  n^gres,  i.  520. 
Caffeanic  acid,  ii.  222. 
Caffeelic  acid,  ii.  2:12. 
Caifeic  acid,  ii.  222. 
Caffeine,  ii.  222,  224. 
Caffeol,  ii.  224. 
Caffeotannic  acid,  ii.  222. 
Cajanua  indicus,  i.  489. 
Cajenneam,  ii.  266. 
Calabash,  iii.  24. 
Calambac,  iii.  220. 
Calamintha  Clinopodiam,  iii.  90. 

,,  vulgaris,  iii.  114. 

Calamus  aromaticus,  iii.  639. 

,,       Draco,  iii.  532. 
Calebassier,  i.  218,  iii.  24. 
Calendula  officinalis,  ii.  332. 
Califomine,  ii.  376. 
Callicarpa  lanata,  iii.  60. 
Calophylle  faux  Tacamahao,  i.  173. 
Calophyllum  inophyllum,  i.  173. 

„  tomentosum,  i.  176,  569. 

,,  Wightianum.  i.  176. 

Calotropis  g^gantea,  ii.  428. 

,,        procera,  ii.  428. 
Caltha  palustris,  1.  37. 
Calombo,  i.  47. 
Calnmba  root,  i.  47. 

,,       wood,  i.  63. 
Calumbio  acid,  i.  49. 
Calumbin,  i.  49. 
Calyoopteris  floribunda,  ii.  15. 
Camellia  theifera,  i.  176. 
Camel  thorn,  i.  417. 
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Camotaiille»  ii.  ^74. 
GampanulaceeB,  ii.  322. 
Gamphol,  i.  200. 
Gamplior,  iii.  199. 

Borneo,  i.  198. 
China,  iii.  200. 
Japan,  iii.  201. 
oil,  i.  200,  iii.  2OO4 
Camphoric  acid,  iii.  202. 
Camphre,  iii.  199. 
Camphyl  alcohol,  i.  200. 
Canada  ileabane,  ii.  249. 
Canafistula  de  piirgar,  1.  512. 
Canarium  bengalense,  i.  321. 
,,         commune,  i.  320. 
,,         strictam,  i.  319. 
Cancamum,  i.  322. 
Candleberry  tree,  iii.  278. 
Canna  indica,  iii.  449. 
Cannabene,  iii.  331. 
Cannabin,  iii.  326. 
Cannabis  satira,  iii.  318. 
Cannelle  de  Chine,  iii.  203. 
Canschi,  iii*  295. 
Canscora  decnssata,  ii.  516. 
,,        perfoliata,  ii.  517. 
Cansjan-cora,  ii.  516. 
Canthimn  didymum,  ii.  211. 

,,        paryiflorum,  ii.  210. 
Cape  gooseberry,  ii.  662. 
Caper,  i.  135. 
Oapillaire,  iii.  625. 
Gapock  fibre,  i.  216* 
Gapparideae,  i.  131. 
Capparis  acuminata,  i.  136. 
„       aphylla,  i.  135,  136. 
,,       grandifiora,  i.  136. 
,,       horrida,  i.  136. 
sepiaria,  i.  135. 
spmosa,  i.  135. 
zeylanica,  i.  136. 
Caprio  aoid,  i.  136. 
Caprier,  i.  135. 
Gaprifoliacete,  ii.  166. 
Capsaicin,  ii.  564. 
Gapsella  Borsa-pastoris,  iii.  490. 
Gapsicin,  ii.  565. 
Capsicnm  cerasiformis,  ii.  563. 
frntescenfl,  ii.  562. 
grossum,  ii.  563. 
,,        minimnm,  ii.  563. 
Gara  Caniram,  iii.  47. 
Caragana  onuisicaalis,  iii.  400. 
Garalliima  attenuata,  ii.  457. 
edulis,  ii.  457. 
fimbriata,  iL  457. 
Carambola,  i.  248. 
Garamba,  ii.  49. 
Caramel,  iii.  599. 
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Garapa  molaccensis,  i.  343. 
Caraway,  ii.  119. 
Cardamine  pratensis,  i.  130. 
Cardamoms,  iii.  428. 
*Cardamomum  ma  jus,  iii.  436. 

,,  siberiense,  i.  39. 

Cardiospermum  Halioacabum,  i.  366* 
Cardol,  i.  388» 
Carduus  nutans,  ii.  322. 
Careya  arborea,  ii.  19. 
Garica-fat  acid,  ii.  57. 
Carica  Papaya,  U.  52. 
Caricin,  ii.  67. 
Carissa  Carandas,  ii.  419. 
Carom  pallagum,  iii.  628. 
Carotin,  ii.  136. 
Caroxylon,  iii.  141. 
Carpobalsamnm,  i.  316. 
Carrageen  moss,  iii.  637. 
Carrot,  ii.  134, 
Carthamin,  ii.  310. 
Carthamus  oxycantha,  ii.  308. 
5,         tinctorias,  ii.  308. 
CanimCa;i(Td,  ii.  119. 

copticum,  ii   116. 

nigrum,  ii.  120. 

Koxburghianum,  ii.  121. 

stiotocarpum,  ii.  121. 
Carvene,  ii.  191. 
Carvi,  ii.  119. 
Carvol,  ii,  121. 
CaryophylleaB,  i.  155. 
Caryophyllin,  ii.  23. 
Caryophyllus  aromaticus,  ii.  20. 
Caaearia  esculenta,  ii.  50. 
,,        tomentosa,  ii.  50. 
Cashew-nut,  i.  385. 
Casse  Cancficier,  i.  511. 
,,     en  bdtons,  i.  515. 
Cassia,  iii.  203. 

Absus,  i.  523. 

alata,  i.  518. 

angustifolia,  i.  526. 

auriculata,  i  518. 

braziliana,  i.  512. 

Fistula,  i.  511. 

moschata,  i.  512. 

obovata,  i.  630. 

obtusa,  i.  531. 

occidentalifl,  i.  620. 

Sophera,  i.  620. 

Tora,  i.  515. 

buds,  iii.  210. 

pods,  i.  515, 
Cassumunar,  iii.  426. 
Cassytha  filifurmis,  iii.  216. 
Castanea  rosea  indica,  i.  170. 
Castine,'  iii.  76. 
CastoroU,  iii.  301. 
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Castor  plant,  iii.  301. 
,,     seedsi  iii.  301. 
Casuariaa  equisetifolia,  iii.  357. 
Caf-Jippa,  ii  16. 
Gatechin,  i.  558. 
Catechu,  i.  557,  ii.  172. 
Catechu-tannic  acid,  i.  558,  iii.  863. 
Cathartic  acid,  i.  523. 
Cathartin,  i.  528. 
Catharto-mannit,  i.  528. 
Cauoalis,  i.  137. 
Cayenne  pepper,  ii.  663. 
Cay-boi-boi,  ii.  52o. 
Caj-khnc-khac,  iii.  500. 
Caythuong'-son,  1.  589. 
Cece,  i.  487. 
Oedratier,  i.  268. 
Cedrela  Toona,  i  339,  547. 
Cedrus  Libani  var.  Deodara,  iii.  380. 
Celaatrinese,  i.  343. 
Celastrus  panionlata,  i.  343. 
Cileri,  ii.  122. 
Celery.  U.  122. 

Celery -leaved  Cro^wioot,  i.  38. 
Celosia  argentea,  iii.  139. 
Celnia  coromandeliana,  iii.  4. 
Celtis  reticulata,  ii.  6,  iii.  316. 
Centaurea  Behen,  ii.  303. 
Centipeda  orbicularis,  ii.  277. 
Cephalandra  indica,  ii.  86. 
Cerbera  Odollam,  ii.  410. 
Cerberin,  ii.  411. 
Cerfeuil,  ii.  132. 
Ceropegia  bulbosa,  ii.  456. 

juncea,  ii.  456. 

puBilla,  ii.  436. 

tuberosa,  ii.  456, 
Ceylon  cinnamon,  iii.  206. 
jasmine,  ii.  413. 
moss,  iii.  638. 
„        oak,  i.  370. 
Cha,  i.  177. 
Chab,  iu.  176. 
Chadilo,  iii.  627. 
Chaff-flower,  iii.  135. 
Chai,  i.  177,  iu.  176. 
Chaina  or  Kaunphal  {Syn,  for  D.satiya 

and  D.  globosa),  iii.  551. 
Chakaund,  i.  515. 
Chakideh,  iii.  505. 
Chakota,  i.  370. 
Chakra-bhenda,  i.  207. 
Chakramarda,  i.  616. 
Chaksu,  i.  523. 
Chakulia,  1.  426. 
Chakut,  i.  523. 
Chalava-miriyalu,  iii.  180* 
Chale-michhri,  iii.  384. 
Chalmari,  iii.  291. 
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Chamsalea,  iii.  224. 
Cham-musU,  i.  865 > 
Chambeli,  ii.  378. 
Cham-chau,  i.  589. 
Chamaha,  ii.  211. 
Chamomile,  ii.  274. 
Champa,  i.  42. 
Champac,  i.  42. 
Champai,  i.  474. 
Champaka,  i  42. 
Chana,  i.  486. 
Chan-amba,  L  486. 
Chanaka,  i.  487. 
Chanakamla,  i  487. 
Chanang  kai,  iii.  383. 
Chana-no-khato,  i.  4S6. 
Chanchari-mari,  ii.  255. 
Chanda-kuda,  iii.  348. 
Chandala,  iii.  348. 
ChancV&Q,  iii.  232. 
Chandana,  iii.  232. 
Chandi-bhasma,  iii.  476< 
Chandon,  iii.  232. 
Chandra,  ii.  414 
Chaudrahittu,  iii.  296. 
Chandra-mula,  iii.  414. 
Chandrasura,  i.  120. 
Chandrika,  ii.  414. 
Chandwar,  iii.  316. 
Chane-ka-sirka,  i.  486. 
Changeri,  i.  246. 

„  ghrita,  i.  247. 

Chanoti,  i  430. 
Chansar,  i.  120. 
Chanu-pala-vittolu,  i.  523. 
Chanyre,  iii.  3 '8. 
Chappal-Bend,  ii.  99. 
Chara,  i.  394. 
Charachi,  i.  237. 
Chara-pappo,  i.  394. 
Charas,  iii.  319,  330,  331. 
Charati,  i.  139. 
Charchah,  iii.  143. 
Charcharela,  iii.  627. 
Chardon  benit,  i.  109. 
Charelah,  iii.  627. 
Charma-kasa,  i.  560. 
Charoti,  i.  394. 
Charragpeen,  iii.  637. 
Cham,  iii.  454. 
Chaahum,  1.  524. 
Chasmizak,  i.  524. 
Chatra,  iii.  123. 
Chaudhari-kandrel,  i.  363. 
Chaulmugra,  i.  142. 

,,  false,  i.  146. 

Chauri,  i.  345. 
Charak,  iii.  1 76. 
Chaval,  iii.  601. 
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Chavel,  ii.  545. 
Chavicol,  ill.  189. 
Chawal-mung^,  i.  142. 
Ch&jA,  ill.  138. 
Ohajntarashiakoo,  ii.  103. 
Chay  root,  ii.  199. 
Chebulic  myrobalans,  ii.  1. 
Chebuliuic  acid,  ii.  4. 
Checkonadiy  i.  137. 
Chedu-badam-vittulu,  i.  563. 
Ghodu-birav  ii.  81. 
Chega-gadda,  ii.  211. 
Gheiranthos  Cheiri,  i.  130. 
Oheluppa-maram,  i.  345. 
Ghemanti,  ii.  277. 
Chenai-bol,  i.  307. 
Chenna-nayakam,  iii.  467. 
Chenopodiaoeee,  iii.  141. 
Ohenopodiam  album,  iii.  148. 

ambrosoides,  iii.  148. 

Blituin,  iii.  14^. 

Botays,  iii.  148. 
Ghenjei  ( Vetii,  for  I)ioB(K>rea  tomen- 

tosa),  iii.  551. 
Gherachunta,  ii.  655. 
Gberoku,  iii.  592, 
Ghervil,  u.  132. 
Gheahmak,  i.  524. 
Ghetni-maragu,  iii.  101. 
Gheuli,  ii.  355. 
Gheuri,  ii.  355. 
Gheva,  iii.  369. 
Gheve-manu,  i.  336. 
Ghevulapilli-tiga,  ii.  536, 
Ghhag^,  ii.  537. 
Ghhagalanghri,  ii.  537. 
Ghhagal-bati,  ii.  442. 
Ghagal-khuri,  ii.  536, 
Glihar,  ii.  233. 
Ghhatian,  ii.  386. 
Ghhatin,  ii.  386. 
Ghhijrika,.ii.  277. 
Glihilihinda,  ii.  90. 
Ghhota-chand,  ii.  414. 
Ghhota-gpkhru,  i.  2^3, 
Gbhota-kirayat,  ii.  515. 
Ghhota-knlijan  or  Kulinjan,  iii.  437. 
Ghhote-pan-ki-jar  or  Fan-ki-jar,  iii. 

437. 
Ghhoti-ami,  iii.  76. 
Ghhoti-dudhi,  iii.  250. 
Ghhoti-ilayachi,  iii.  428. 
Gbhoti-main,  i.  162. 
Ghbolonga,  i.  272. 
Ghiaka-ringnva,  ii.  207. 
Ghina  tarpostine,  i.  377. 
Gbiara,  ii.  355. 
Ghiche,  i.  486. 
Ghiohola,  1.  561. 


Ghichva,  i.  561. 
Chick,  i.  85. 
Ghicorce,  ii.  311. 
Chicory,  ii.  311. 
Chickrassia  tabularia,  i.  339. 
Chikua-mukhi,  iii.  480. 
Ghikana,  i.  206. 
Chikati-inanii,  i.  170, 
Ghikaya,  i.  560. 
Ghikkana,  ii.  277. 
j  Ghikni-supari,  iii.  424. 
I  Ghikrasai,  i.  339. 
Ghiku,  ii.  365. 
Chil,  iii.  379, 
Ghilara,  ii.  50. 
Ghilaiini,  i.  1 90. 
Ghilbij,  u.  505. 
Chilla,  ii.  50,  iii.  314. 
Ghilla-ginjalu,  ii.  506. 
Ghilara,  ii.  50. 
Ghilghozeh,  iii.  378. 
Chilliea,  ii.  562. 
Ghimid  or  Ghimr,  i.  521. 
Ghimyaka,  i.  69. 
Ghina  Box,  i.  265. 

brazilieufiis,  ii.  374. 

calif omicoy  ii.  374. 

cixmaxnoD,  iii.  203. 

ghanza,  iii.  510. 

nova,  ii.  374. 

pagu,  iii.  500. 

paruquatan,  ii.  374. 

pati,  i.  273. 

root,  iii.  500. 
Chin-amam-patchai^ariBSi,  iii.  250. 
Ghindur,  iii.  4G4. 
Ghin-hcung,  iii.  221. 
Chinese  myiTh,  i.  307. 

PersiinmoD,  ii.  369. 
stick- rhubarb,  iii.  156. 
,,       WQod,  iii.  501. 
Chini-badam,  i.  494. 
Ghiui-bol,  i.  307. 
Chini-ghas,  iii.  635,  638. 
Chini-kabab,  iii.  180. 
Ghini-katha,  ii.  172. 
Chinnaruha,  i.  55. 
Ghiuol,  i.  523. 
Chinta-pandu,  i.  523. 
Chintz,  i.  532. 
Chippa,  iii.  564. 
Chipuru-tige,  i.  57. 
Chir,  iii  378. 
Chi  rati,  ii.  9m. 
Chiratin,  ii.  514. 
Chiratogenin,  ii.  514. 
Chirauli,  i.  394. 
Chirboti  or  Chirbntli,  ii.  561. 
Chiichestite,  ii.  d85. 
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Chiichirs,  iii.  135. 

Chircholi,  ii.  211. 

ChiretU,  ii.  511. 

Chiretti,  ii.  511. 

ChirimaTi,  ii.  12. 

CliiTon^,  i.  394. 

Cbirphal,  i.  256. 

Chirpota,  ii.  94. 

Chira-pallera,  i.  243. 

Chita,  li.  329. 

Chitimutti,  i.  206.  , 

Ghitra,  ii.  329. 

Chitrakshupa,  iii.  123. 

Chitra-pattrika,  iii.  123. 

Chitra-Uudula,  i.  367,  ii.  349. 

Chitrak,  ii.  329. 

Chitraka,  u.  329. 

Chitri,  ii.  329. 

Chittagong  wood,  i.  339. 

Chitti-paparai  ii.  59. 

Chittira,  ii.  329. 

Chita,  iii.  79. 

Chi vaka- vera,  ii.  527. 

ChlorogoniG  acid,  ii.  222. 

Chloroxylon  Swictenia,  i.  338,  648. 

Chobchini,  iii.  500. 

Chob-i-kut,  ii.  302. 

Chodhari,  i  362. 

Ohog,  ii.  301. 

Chokha,  iii.  601. 

ChoUne,  i.  403,  iii.  335. 

Chomara,  iii.  92. 

Chondrus  crispus,  iii.  637. 

Choo-ay-oo,  iii.  551. 

Chopra,  i.  347. 

Chota— «*^  Chhota. 

Chouk,  iii.  357. 

Choulai,  i.  4S9. 

ChriBtembine,  ii.  354. 

Chrozophora  plicata,  iii.  316. 

Chjysanthemum  Coronarium,  ii.  276. 

Chiysarubin,  i.  504. 

Chrysomcla,  i.  579. 

Chrysophanic  acid,  i.  505,  iii.  156. 

Chubchuii,  iii.  500. 

Chuch,  ii.  381. 

Chucka,  iii.  287. 

Chagala,  i.  5G4. 

Chuka,  iii.  157. 

Chuka-tripati,  i.  246. 

Chokandar,  iii.  148. 

Chukka,  iii.  420. 

Chukra,  iii.  157. 

Chukri,  iii.  154. 

Cliura,  iii.  509. 

Chura-agar,  iii.  220. 

Ohuti,  i.  382. 

Chutlau-killang^,  ii.  456. 

Ciiuvaiialu,  ii.  207. 
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Chu>'anna-avilpori,  ii,  414. 
Chyad-potta,  ii.  73. 
Chynlen,  i.  31. 

Cicendia  hyssopifolia,  ii.  515. 
Cicer  arietmum,  i.  486. 
Cichorium  Intybus,  iL  311. 
Cicus,  iii.  302. 
Cique,  ii.  110. 
Cimicairc,  i.  36. 
Cimicifuga  fceUda,  i.  36. 

,,         racemosa,  i.  36« 
Cinchocerotin,  ii.  189. 
Cinohol,  ii.  189. 
Cinchona  Calitfaya,  ii.  *>  74. 
excelsa,  ii.  193. 
Ledgeriana,  ii.  174. 
offieinalii),  ii.  174. 
succirubra,  ii.  174. 
alkaloids,  ii.  180,  187. 
,,        cultivation,  ii.  181. 
Cinohonidine,  ii.  180,  187. 
Cinchonine,  ii.  180,  187. 
Cinchotannic  acid,  ii.  188 
Cineol,  ii.  24. 

Cinnamio  aldehyde,  iii.  207. 
Cinnamomum  Camphora,  iii.  199. 
CassU,  ill.  203. 
iners,  iii.  208. 
nitidum,  iii.  208. 
Tamak,  iii.  208. 
„  Wightii,  i.  44. 

Cinnamon,  iii.  203. 
CisBampeline,  i.  54. 
Cissampelos  Pareira,  i.  53. 
Citric  acid,  i.  273,  2S4. 
Citronella  gras8,  iii.  567. 
Citronnier,  i.  268. 
Citrons,  i.  268. 
Citrollus  amarus,  ii.  64. 

„        Colocynthis,  ii.  59. 
,,        vulgariH,  ii.  63. 
Citrus  acida,  i.  269. 

Aurantium,  i.  269. 
Bergamia,  i.  272. 
,,      decumana,  i.  270,  274. 
„      medica,  i.  269. 
Civappukay-curai,  i.  212. 
Clearing -nut,  ii.  505. 
Cleistanthus  oollinus,  iii.  269. 
Clematis  nepalensiB,  i.  35. 
,,        triloba,  i.  35. 
,,        vitalba,  i.  35. 
Cleome  viscosa,  i.  131. 
Clerodendron  inermc,  iii.  76. 

infortunatum,  iii.  78. 
neriifoUum,  iii.  78. 
serratum,  iii.  81. 
„  Siphonanthufi,  iii.  81 . 

Clitorea  tematea,  i.  458. 
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Glitoria  de  Temate,  i.  458. 
Clove,  ii.  20. 

,,     stalks,  ii.  22. 
Cneorum  tricoccon,  iii.  224. 
Cocci  orientis,  1.  60. 
Cocoolle  di  Levante,  i.  50. 
Coociilus  indicus,  i.  50. 
„        JjeeehsLf  i.  64. 
,1        villosa^,  i.  57. 
Cochin  Turmeric,  iii.  396. 
Cochineal,  ii.  99. 

Cochlospermum  Gk)6S7pium,  i.  151. 
Oochrik,  i.  46. 
Cocoa-nut,  iii.  511. 

,,  oil,  iii.  516. 

Coco  de  mer,  iii.  520. 
Cocos  Maldivicufl,  iii.  421. 

, ,    .  nucif era,  iii.  511. 
Codag;'a-x>ala,  ii.  393. 
Codamine,  1.  88. 
Codeia,  i.  83,  88. 
Codogam,  ii.  107. 
CoQur  des  Indes,  i.  366. 
Coffea  arabica,  ii.  215. 
Coffee,  a.  215. 
Coignassier,  i.  579. 
Coix  lacryma,  iii.  573. 
Colohicum  Inteum,  iii.  496,  499. 
Coldenia  procumbens,  ii.  527. 
Coletta-veetla,  iii.  44. 
Coleus  aromaticus,  ill.  90. 
CoUidine,  u.  641. 
Colloturine,  ii.  375. 
Colocjnth,  ii.  59. 
Colocynthein,  ii.  62. 
Colocynthin,  ii.  62,  67,  85. 
Colocynthitin,  ii.  62,  83. 
Colequinte,  ii.  59. 
Colt's-foot,  ii.  294. 
Colunmea  balsamea,  iii.  7. 
Colutca  nepalensiti,  i.  532. 
Combretacece,  ii.  1. 
Commelina  bengalensis,  iii.  509. 

„  communis,  iii.  510. 

Common  Chickpea,  i.  486. 

„      Flax,  i.  239. 

„      Mallow,  i.  204. 
Compositse,  ii.  241. 
Conoombre  d'  Ane,  ii.  95. 
Coneasi  bark,  ii.  391. 
Conessine,  ii.  396. 
Conhjdrine,  ii.  113. 
Conifer»,  iii.  871. 
Coniine,  ii.  112. 
Conimn  maculatum,  ii.  110. 
Conocarpus  latifolia,  ii.  12. 
ConvolvulaceaB,  ii.  627. 
CunTolvulin,  ii.  533. 
Conyolvulus  alatus,  ii.  228. 


Convolyulua  arvensis,  542. 

,,  Torpethum,  ii.  528. 

Coorie  seeds,  i.  498. 
Coorundootie-vayr,  iii.  313. 
Copal  grmi,  i.  510. 
Cotine,  i.  33. 
Coptis  anemomefoUa,  i.  33. 

„     Teeta,  i..31. 

,,     trifoliata*,  i.  33. 
Coque  de  Levante,  li.  50. 
Coquelicot,  i.  108. 
Coqncret  or  Coqerelle,  ii.  660. 
Coquinha,  iii.  556. 
Coral-tree,  i.  451,  iii.  277. 
Corallocarpus  epigsea,  ii.  90. 
Corchorus  Antichoms,  i.  237. 
fascicularis,  i.  237. 
olitorius,  i.  236. 
,,         trilocnlaris,  i.  236. 
Cordia  Mjxa,  ii.  918. 

,,     obliqua,  ii.  518. 
Coretc  triloculaire,  i.  236. 
Coriander,  ii.  129. 
Coriandre,  ii.  129. 
Coriandrum  sativum,  ii.  129. 
Com  Poppy,  i.  108. 

„    silk,  iii.  580. 
Comacete,  ii.  164. 
Comos  das  Diabos,  iii.  24. 
Comutia  corymbosa,  iii.  67* 
Co-roi-ngiia,  iii.  60. 
Corrossol,  i.  45. 
Corte  de  Pala,  ii.  393. 
Corydalis  Grovaniana,  i.  117. 
Co^cinium  fenestratum,  i.  63. 
Cosmostigma  racemosum,  ii.  449. 
Costus,  ii.  296. 

,,    speciosus,  iii.  427. 
Cotoneatter  nummularia,  i.  583. 
Cotton,  i.  224. 
Cottonnier,  i.  224. 
Coumario  acid,  i.  406. 
Coumariu,  i.  406,  ii.  424,  448.« 
Country  Ipecacuanha,  i.  333. 

„      Hallow,  i.  207.     . 
Covannamilpori,  ii.  414. 
Cowhagp,  i.  447. 
Cow's  Lungwort,  iii.  2. 
Cow-tree,  ii.  413. 
Cradina,  iii.  346. 
Crassulacesp,  i.  590. 
Crataeva  religiosa,  i.  133. 
Crescentia  Cujete,  iii.  24. 
Cre^M^ntic  acid,  iii.  25. 
Ci^fw,  i.  120. 
Cressa  oretica,  ii.  545. 
Cresson,  i.  120. 

de  Para,  ii.  283. 
de  Saviine,  i   119. 
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Gresson^e,  iii.  14. 
Crinuin  asiaticum,  iii.  464. 

„      zeYlanicum,  iii.  466. 
Crocctin,  iii.  460. 
Crocin,  iii.  458. 
Crocus  sativus,  iii.  453. 
Grossandra  undolsefoUa,  iii.  45. 
Crotalaria  Burhia,  i.  4P1. 

„        juncea,  i.  400. 

„        medicaginea,  i.  401. 

f,        retusa,  i.  401. 

,p        fiericea,  i.  401. 

,,        verrucosa,  i.  400. 
Croton  cathartique,  iii.  281. 
,y      oblon^olius,  iii.  286. 
„      oU,  iii.  283. 
„      TigUum,  iU  281. 
Crotouic  acid,  iii.  284. 
Crotouol,  iii.  284.     ^ 
Grotouoleic  acid,  iii.  284. 
CrucifersB,  i.  117. 

Cryptocoryue  spiralisi  i.  18y  iii<  648. 
Gryptopiue,  1.  88. 
Cryptosteg^a  graudiilora,  ii.  425. 
Cabeb-camphor,  ii.  182. 
Cubebes,  iii.  180. 
Cubebic  acid,  iii.  183. 
Cubebin,  iii.  182. 
Cubebb,  iii.  180. 
Cuckoo-flower,  i.  130. 
Cucumis  trigonufi,  ii.  65. 
Cucurbitacete,  ii.  59. 
Cumin,  ii.  113. 
„      black,  i.  28. 
„       comu,  i.  177. 
,,      homed,  i.  Il7. 
Cuminol,  ii.  115, 
Cuminum  Cyminum,  ii.  113. 
Cundunghatrie-vayr,  ii.  558. 
Cupameni,  iii.  291. 
Cupreol,  ii.  189. 
Cupuliferae,  iii.  359. 
Curculigo  orohioides,  iii.  462. 
Curcuma  Amada,  iii.  405. 

„         angustifolia,  iii.  405. 

„        aromatica,  iii.  396,  406. 

„        caasia,  iii.  403. 

,,         domestica  minor,  iii.  403. 

,,        leucorhiza,  iii.  406. 

„        longa,  iii.  406,  407. 

,,         montana,  iii.  406. 

,,        Zedoaria,  iii.  399. 
CuTCumin,  iii.  412. 
Curry-leaf  tree,  i.  262. 
Cusconine,  ii.  188. 
CuBcus,  iii.  571. 
Cuscuta  cbinensin,  ii.  548. 

,,        Epithymou,  ii.  547. 

„        Europfea,  ii.  547. 


Cuscuta  hyallna,  ii.  549. 
„        planiilora,  ii.  548. 
„         reflexa,  ii.  548. 
Cuscutine,  ii.  547. 
Custard  apple,  i.  44. 
Cutcb,  i.  567. 
Cycas  circinalis,  iii.  383. 
(^clamen  persicum,  ii.  347. 
Cyclamin,  ii.  349. 
Cylista  scariosa,  i.  450. 
Cymbidium  aloifolium,  iii.  396. 

„  ovatum,  ill.  396. 

,,  tenuifolum,  iii.  396. 

Gymene  or  Cymol,  ii.  115,  iii.  566. 
Cynauchum  extensum,  ii.  443. 
Gynanthus  lobatus,  iii.  400. 
Gyuene  or  Ginene,  ii.  290. 
Cyneol,  ii.  291. 
Gynodon  dactylon,  iii.  577. 
CynometTa  ramiflora,  i.  531. 
Cyperacefe,  iii.  562. 
Gyperus  bulbosus,  iii.  555. 
flcariosus,  iii.  654. 
rotundusy  iii.  652. 
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Dabali,  i.  207. 

I)abi-duba,  iii.  610. 

Dabra,  i.  427. 

Dubria  (Bombay  Vem.  for  Anogeissiw 

latifolia),  ii.  12. 
Dabur,  ii.  410. 
Dad,     Dasth,    or     Kash    (Vem,    for 

EragTostis  cynosuroides),  iii.  675. 
Badam,  ii.  44. 
Da4aro,  iii.  291. 
Dadhiphala,  i.  282. 
Darii,  i.  16ti. 
Dadmardan,  i.  518. 
Dadmari,  ii.  87,  in,  610. 
Badrughna,  i.  618. 
Dffidolacanthus  roseus,  iii.  45. 
Dsemia  extensa,  ii.  442. 
Dseroine,  ii.  444. 
Dagada-phui,  iii.  627. 
Dagadi,  i.  67. 
Dagra,  i.  10. 
Dahan,  i.  260. . 
Dahar-karania,  i.  468. 
Dahu  ( IWn,  for  Artocarpus  Lakoocha), 

iii.  366. 
Dai-phong-tu,  i.  147. 
Dajjaj,  i.  316. 
Dakacbru,  i.  585. 
Dakh,  i.  357. 
Dakh-nirbishi,  i.  63. 
Dakti-dudbi,  iii.  260. 
Dalbcrgia  sympathetica,  i.  462. 
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Balbergia  yolubilis,  i.  461. 
Balchini,  iii.  203. 
Daliky  i.  574. 
Dalika,  ii.  81. 
Dalim,  Ii.  44. 
Dalimba,  ii.  44. 
Balimbe,  ii.  44. 
Bamau-papara,  ii.  197. 
Damajsk  rose,  i.  574. 
Dam-el-akhwain,  iii.  504. 
Dam-el-thuaban,  iii.  505. 
Dam-el- tinnin,  iii.  505. 
Bam-khobeil,  iii.  504. 
Dam-kuhl,  iii.  505. 
Dammar^  i.  195. 
Damu  Aynb,  iii.  574. 
Bamu  Daudy  iii.  574. 
Danakuni,  ii.  616. 
Band,  iii.  282,  312. 
Band-el-slni,  ii.  503,  iii.  282. 
Bandelion,  ii.  315. 
Dandotpala,  ii.  516. 
Banimma,  ii.  44. 
Banipola,  ii.  516. 
Bankani,  ii.  516. 
Bansba-mola,  i.  396. 
Bantii  iii.  311. 
Banti-haritaki,  iii.  311. 
Banti-mul,  iii.  312. 
Banti-mulaka,  iii.  311. 
Banti-vija,  ii.  504,  iii.  311. 
Bantira,  iii.  347. 
Bapbne  oleoidee,  iii.  226. 
Barakbt-i-giil-chakan,  ii.  356. 
Barakbt-i-mi8wak,  ii.  381. 
Barakht-i-pistab,  i.  380. 
Barakbt-i-zahmak,  ii.  431. 
Barakbt-i-zakariya,  i.  562. 
Barbba,  iii.  575. 
Barcbini,  iii.  203. 
Barfilill,  iii.  177. 
Barbalad,  i.  65. 
Bari,  i.  424. 
Barim,  ii.  44. 
Barina,  i.  119. 
Barmanab,  ii.  288. 
Barmar,  i.  256. 
Bamel  graaa,  iii.  582. 
Barsbana,  i.  561. 
Bar-sblahaan,  iii.  356. 
Bar-sini,  iii.  204. 
Bam  or  Barv,  1.  595. 
Barobaridra,  i.  65. 
Banmaj-i-akrabi,  ii.  292. 
Baruri,  i.  110. 
Danityiie,  ii.  264. 
Baryai-narjil,  iii.  520. 
Baryaka-naryal,  iii.  520. 
Basaxnnla-kyatha,  i.  243. 


ft 


Basamuli,  iii.  45. 
Bastambnyeb,  ii.  583. 
Batir  ( Verfi.  for  FicuB  gibboaa),  iii.  347. 
Batisca  cannabina,  ii.  98. 
Batisceee,  ii.  98. 
Batiscin,  ii.  98. 
Batturi,  i.  110. 
Batura  fastuosa,  ii.  585. 
,,      Metel,  ii.  585. 
„      Stramonium,  ii.  584. 
Batnric  acid,  ii.  588. 
Batwan,  iii.  264. 
Batyuui,  ii.  386. 
Baucus  Oarota,  ii.  134. 
Ban-boi,  i.  40. 
Bavala,  i.  426. 
Bavda,  ii.  12. 
Bavii  ii.  40. 
Baye,  i.  428. 

Beadly  nigbtsbade,  ii.  572. 
Bebrelara,  i.  424. 
Beek,  i.  386. 
Beifibar,  i.  208. 
Belpbinine,  i.  39. 
Belpbininm  altissimiun,  i.  24. 

Brunonianum,  i.  37. 

caemleum,  i.  37. 

denudatum,  i.  37,  iii.  400. 

ZaUl,  i.  23,  iii.  456. 
Bendrobiummacraei,  iii.  389. 
Beodali,  ii.  81. 
Beodangri,  ii.  81. 
Beodar,  iii.  380. 
Beadar-ki-lakri,  iii.  380. 
Beokapas,  i.  225. 
BeokeU,  iii.  449. 
Beonal  or  Babavala,  ii.  822. 
Beotadi,  ii.  81. 
Berria  uliginosa,  i.  470. 
Besert  date,  i.  285. 
Besmodium  gangeticum,  i.  428. 

,,         triflonim,  i.  430. 
Beva-kadn,  ii.  602. 
Beva-dali,    ii.  82. 
Beva-daru,  i.  242,  iii.  380. 
Beva-tadi,  ii.  82. 
Bevi,  iii.  493. 
Bevil's  cotton,  i.  233. 
Bevti,  ii.  40. 
Bbai,  ii.  40. 
Bbaipbul,  ii.  40. 
Bbaiti,  ii.  40. 
Bhak,  i.  454. 
Bhakti-dudbi,  iii.  250. 
Bhakur,  ii.  410. 
Bbalakora,  ii.  164. 
Bbaman,  i.  237. 
Bbamani,  i.  232,  237. 
Bbamaea,  i.^245. 
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Dhan,  iii.  601. 
Dhana,  ii.  129. 
Dhanyantari-g^rasia,  iii.  10. 
Bhanya,  ii.  129. 
Dhanyalu,  ii.  129. 
DhaoBhi,  ii.  40. 
Dhaoja,  ii.  12. 
Dhara-kadamba,  ii.  171. 
Dhar-karela ,  ii.  75. 
Dharmana,  i.  238. 
Dharmara,  iii.  22. 
Dhani,  iii.  93. 
Dhatri,  iii.  262. 
Dhatrilaaha,  iii.  262. 
Bhatripliala,  ii.  17t  iii.  262. 
Bhataki,  ii.  40. 
Bhatura,  ii.  585. 
Dhaturo,  ii.  585. 
Dhaura,  ii.  12. 
Dhava,  ii.  12. 
Dhavani,  i.  400. 
Dhavala,  ii.  12,  322. 
Bhed-umbar,  iii.  346. 
Dhera,  ii.  164. 
Dheras,  i.  210. 
Dhoi,  i.  79. 
Dhol,  iii.  7. 

Dholasa-mudrika,  i.  364. 
Dholi-musali,  iii.  485. 
Dholsa-mudra,  i.  364. 
Bhop-chamni,  iii.  8. 
Dhop-goachhi-phal,  ii.  30. 
Dhotara,  ii.  585. 
Dhoti,  u.  230. 
DhuH-pushpika,  iii.  535. 
Dhmnra-pattra,  iii.  163. 
Dhumra-pattramu,  ii.  632. 
Dhmnrahya,  iii.  163. 
Bhuna,  i.  196. 
Dhup,  i.  296. 
Bhostura,  ii.  586. 
Bhutnra,  ii.  585. 
Dhvankslia-machi,  ii.  549. 
Dianthus  anatoUcns,  i.  157. 
Diaamook,  iii.  324. 
BiatomB,  iii.  641. 
Dibk,  u.  519,  iii.  228. 
Bichroa  febnfaga,  i.  588. 
Bichroin,  i.  589. 
Bicoma  tomentosa,  ii.  320. 
BifU,  ii.  399. 
Bihan,  iii.  252. 
Bijaj,  i.  315. 
Biij,  i.  314. 
Biloimali,  ii.  207. 
BikemaU,  ii.  207. 
Bill,  u.  128. 
Bilpataod,  ii.  64. 
Binda,  i.  364. 
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Binduga,  ii.  12. 

Bingala,  i.  400. 

Bino,  i.  364. 

Bintana,  i.  459. 

Binkarlmg,  i.  332. 

BioDjsia  diapensiiefolia,  ii.  340. 

Bioecorea  aculeata,  iii.  551. 

alata,  iii.  552. 

bulbifera,  iii.  551. 

edtdis,  iii.  552. 

globosa,  iii.  551. 

purpurea,  iii.  5$l. 

tripoylla,  iii.  551. 
Bioscorineae,  iii.  55 1 . 
Bio6pyro6  Ebenum,  ii.  368. 

Embryopteris,  ii.  366. 

Kaki,  ii.  369. 

montana,  ii.  368. 
„         Tupra,  ii.  368. 
Bipaposhpa,  i.  42. 
Biplospora  spbsrocarpa,  ii.  225. 
Bipmal,  iii.  125. 
Bipterocarpese,  i.  191. 
Bipterocarpufi  alatus,  i.  191 . 
„  inoanus,  i.  191. 

„  turbinatus,  i.  191. 

Birakaha-pazham,  i.  357. 
Birgha-xnulaka,  iii.  562. 
Birgba-pattra,  ii.  95,  iii.  575. 
Birgha-pattrika,  iii.  468. 
Bita,  ii.  387. 
Ditain,  u.  387. 
Bitamine,  ii.  389. 
Bivari-mnli,  ii.  255. 
Bivi-divi,  iii.  263. 
Biv-mashang,  iii.  60. 
Bodda-hal-mekki,  ii.  59. 
Bodda-hipalli,  iii,  543. 
Bodda-mara-daraaina,  i.  63. 
Bodda-mari,  i.  291. 
Bodda-nimbe,  i.  269. 
Bodda-patri,  iii.  92. 
Bodda-tagase,  i.  520. 
Bodhak,  iii.  250. 
Bodoncea  Thunbergiana,  i.  371. 

,,        visoosa,  i.  371. 
Boduohallu,  ii.  518. 
Bogbite  shrub,  i.  408. 
BoUchandrone  falcata,  iii.  24. 
,,    ^        Rheedii,  iii.  24. 
BolichoB  biilorus,  i.  489. 
„        Lablab,  i.  489. 
Bolo-champa,  ii.  421. 
Bolo-shemalo,  i.  216. 
Bomba  oil,  i.  175. 
Boo — Mee  Bu, 
Bopahariya,  i.  236. 
Bopati-lata,  ii.  536. 
BorGma  Ammoniaoum,  ii.  156. 
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Dorema  anreum,  ii.  160. 

,,        glftbmm,  ii.  156. 
Dorgnnj,  ii.  566. 
DorU,  ii.  555. 
Doronio,  ii.  292. 

Doronioum  pardalianches,  ii.  292. 
Douoe  amere,  ii.  549. 
DodU-kuda,  ii.  391. 
Dowalahy  iii.  628. 
Downy  Grislea,  ii.  40. 
Draoeena  Cinnabari,  iii.  504. 

I,         Schizantha,  iii.  506. 
Dragon's  blood,  iii.  504,  532. 

,,  ,,      Zanzibar,  iii.  506. 

Drakh,  i.  357. 
Drakhya,  i.  357. 
Drakhiaha,  i.  357. 

„        anshta,  i.  357. 
,,        panda,  i.  357. 
Draksbi-hannu,  i.  357. 
Dramahui,  i.  245. 
Dravidii  iii.  428. 
Dregpea  volubilis,  ii.  444. 
Dregein,  ii.  446. 
Drek,  i.  330. 
Dridha-phala)  iii.  514. 
Drog^  amara,  iii.  47* 
Drona-poshpi,  iii.  123. 
Drosera  peltata,  i.  591. 
DroseracesBy  i.  591. 
Dryobalanops  aromatioa,  i.  197. 
Dub,  iii.  577. 
Dudagu,  ii.  171. 
Dudaim,  ii.  583. 
Dudha-sali,  ii.  446. 
Dudha-vali,  ii.  447. 
Dudhal,  ii.  315. 
Dudheli,  iii.  247. 
Dudhi,  iii.  247. 
Dudhi-maddi,  iii.  268. 
Dudhi-pala,  ii.444. 
Dudhi-wood,  ii.  398. 
Dudhiya,  iii.  250. 
Dudippi,  ii.  W* 
Dudurii  or  Dugaha,  ii.  457  • 
Dugdha,  ii.  457. 
Dngdha-pashana,  ii.  457. 
Dugahika,  ii.  457. 
Duhn-el-faghiya,  ii.  42. 
Dnhn-el-garjan,  i.  191. 
Dnhn-el-nal,  iii.  28. 
Duhn-el-kandol,  iii.  356. 
Dahn-i-ward-i-kham,  i.  575. 
Dohn-i-ward-matbukh,  i.   575. 
Dukak-kundur,  i.  296. 
Dukar-kand,  iii.  549. 
DDkh,  i.  314. 
Dakhani  hemp,  i.  213. 
Dnka,  ii.  126. 


Dulaghondi,  iii.  313. 
Dnlagondi,  i.  447. 
Dulcamaretin,  ii.  554. 
Dnlcamarin,  ii.  554. 
Dnlcamarine,  ii.  554. 
Dtdingpi,  iii.  400. 
Dnmmaala,  ii.  73. 
Dnpada,  i.  196. 
Durah-i-kizan,  iii.  580. 
Durah-i-Makka,  iii.  580. 
Dnrah-i-shami,  iu.  580. 
Dor-alabba,  i.  418. 
Duraroha,  iii.  514. 
Dnras-i-Tafti,  ii.  111. 
Dnrba,  iii.  577. 
Durbala,  ii.  523. 
Dur-i-baekhak,  ii.  370. 
Dur-mara,  iii.  577. 
Dnsparsha,  i.  246. 
Dusb-pradarshani,  ii.  557. 
Dosbta-puobattu,  i.  374. 
Dushtupu-cbettu,  ii.  442. 
Dvipami,  i.  351. 
Dwale,  ii.  572. 


East  Indian  Elemi,  i.  321. 

„        „       Sorew-tree,  i.  231. 
Eau  d'ange,  ii.  34. 
Ean  Bucr&e,  iii.  595. 
Ebenacese,  ii.  366. 
Ebony,  ii.  368. 
Eoballium  Elaterimn,  ii.  95. 
Ecbolium  Linneanum,  iii.  49. 
Echites  scbolaris,  ii.  387. 
Ecbicaontcbin,  ii.  389. 
Ecbicerin,  ii.  389.' 
Echinops  ecbinatiiB,  ii.  320. 
Echiretin,  ii.  389. 
Ecbitamine,  ii.  390. 
Ecbitein,  u.  389. 
Eobiteniue,  ii.  390. 
Echitdn,  ii.  389. 
Eclipta  alba,  ii.  266. 
EcUptine,  ii.  268. 
Eooroe  de  oodagapala,  ii.  391. 

„        „  lantour,  ii»  374. 
Eda,  iii.  505. 
Edah,  iii.  506. 
Edaknla-pala,  ii.  386. 
Eejin  orEeyin,  iii.  574. 
Eenthakai,  iii.  383. 
Egle  Marmelos,  i.  277. 
Egyptian  Lotus,  i.  70. 

„  myrobelans,  i.  284. 

Ehretia  buxifoUa,  ii.  587. 

„        obtuidfolia,  ii.  527. 
Eibukan,  i.  130. 
Eilya,  iii.  469. 


24 


INDBX* 


Ekharo,  iii.  36. 
Ek-kanda-lasun,  iii.  492. 
Ekke.gida,  ii.  428. 
Ekha-kali-lasan,  ill.  492. 
El-hagu,  i.  418. 
El-heglyg,  i.  285. 
EUo,  iU.  467. 

EJ-katir-el-makld,  iii.  605. 
El-kougles,  i.  218. 
El-omarahy  i.  218. 
Ela,  iu.  428. 
Elaeis  guineenfiis,  ii.  6. 
El^eodendron  glaacum,  i.  345. 
Elaich,  iii.  428. 
Elaka— ««0  Elaich. 
Elakaya,  ui.  428. 
Ela-kalli,  iii.  253. 
Elandam,  iii.  506* 
Elaterin,  it.  96. 
Elaterium,  ii.  96. 
Elavaliikai  ii.  105. 
Elchi,  iii.  428. 
Elecampane,  ii.  259. 
Elemi  (East  Indian),  i.  321. 
Elephant  apple,  i.  282. 

,,        creeper,  ii.  541. 
Elephantopns  scaber,  ii.  243. 
Elettaria  Gardamommn,  iii.  428. 
Eliya,  iii.  467. 
EUago-tannic  acid,  iii.  263. 
Elln,  iii.  26. 

Elm-leaved  Sumach,  i.  872. 
Elumich-cham-pazham,  i.  268. 
Elumich-cham-tolashi,  iii.  85. 
Elwa,  iii.  467. 
Embelia  Ribes,  ii.  349. 

,,        robufita,  if.  350. 
Embelio  acid,  ii.  351. 
Emblic  mjrobalan,  iii.  261. 

,,      officinal,  iii.  261. 
Emerus,  i.  474. 
Emilia  sonchifolia,  ii.  319. 
Emodin,  i.  517,  iii.  156. 
Endive,  ii.  311. 
Endrani,  iu.  148,  158. 
English  rhubarb,  ui.  157. 
Enhydra  fluctans,  ii.  266. 
Enicostema  littorale,  ii.  515. 
Ensal,  iii.  429. 
Entada  piurseetha,  i.  539. 
,,        Bcandens,  1.  53^. 
Entershah,  iii.  560. 
Ennga  pippalu,  iii.  534. 
Ephedra  puchyclada,  iii.  309. 

,,        Yolgaris,  iii.  369. 
Ephedrine,  iii.  370. 
Epinard,  iii.  146. 
Epthymon,  ii.  547. 
EragroBtifl  oynOBuroides,  iii.  576. 


Eraka,  iii.  538» 
Eranda,  iii.  301. 
Erandi,  iii.  301. 
Erando,  iii.  301. 
Eremostachys  labiosa,  iii.  404* 
Ericaceae,  ii.  325. 
Ericu,  ii.  432. 

Erigeron  asteroides,  ii.  251. 
„      canadensis,  ii.  249 » 
Erima-pavel,  ii.  75. 
Eriodendron  anfractnosum,  i.  216. 
Erra-gfandhapu  ohekka,  i.  462. 
Erra-jam-pandu,  ii.  30. 
Eruca  sativa,  i.  130. 
Erukkam,  ii.  428. 
Erukku,  ii.  428. 
Erva  de  figado,  ii.  319. 
Ervados,  ii.  131. 
Ervum  Lens,  i.  489. 
Erytherine,  i.  454. 
Erythnea  Boxburghii,  ii.  517. 
Erythrina  indict,  i.  451. 
Erythroxylon  monogynnm,  i.  242. 
Esabgol,  iii.  126. 
Esculent  Okro,  i.  210. 
Esesh,  i.  295. 
Eshopghol,  iii.  126. 
Esopgol,  iii.  126. 
Espi^o  do  ladrao,  i.  260. 
Esprit  d'lva,  ii.  272. 
Eti-puohcha,  ii.  59. 
Eucumis  Dudaim,  ii.  583. 
Eugenia  Jambolana,  ii.  25. 
Eugenol,  ii.  22,  iii.  190. 
Eulophia  campestris,  iii.  385,  383. 
„        nuda,  iii.  388. 
,,        virens,  iii.  389. 
Euonymin,  i.  347. 
Euonymus  crenulatns,  i.  347. 
„         pcndulus,  i.  ?47. 
,,  tingens,  i.  347. 

Enpatorium  Ayapana,  ii.  245. 
y,  cannabinum,  ii.  247. 

,,  perfoliatum,  ii.  245,  247. 

Enphorbe  antivenerien,  iii.  252. 
Euphorbia  acaulis,  iii.  261. 

antiquorum,  iii.  253,  261. 

clarkeana,  iii.  250. 

granulata,  iii.  250. 

helioecopia,  iii.  261. 

hypericuolia,  iii.  261 . 

microphylla,  iii.  250. 

neriifolia,  iii.  353,  261. 

Nivnlia,  iii.  256. 

pilulifera,  iii.  247,  261, 

resinifera,  iii.  257. 

Boyleana,  iii.  261. 

thymifolia,  iii.  $49. 

Tiruoalli,  iii.  252. 
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!Eupliorbia  trigonai  iii.  256. 
.Euphorbiaceee,  iii.  247. 
Euphorbic  acid,  iii.  259. 
Euphorbium,  iii.  257. 
Euphorboa,  iii.  259. 
Earyale  ferox,  i.  72. 
Evodia  fraxinifolia,  i.  259. 
EtoIytiIiis  alainoides,  ii.  543v 
Exacum  biooloF)  ii.  517. 

if        tetragonum,  ii.  517. 
Excsaoaria  Agallocha,  iii.  314. 

„        ooohin-cbineiudSy  iii.  3l4. 
Exile  Oleander,  ii.  406. 
Extraotmn  pampinonim  yitis,  i.  358. 
Ezhilaip-palai,  ii.  386. 


!^aba  marinai  i.  540. 
FsBX  vini,  i.  358. 
Eaghureh,  i.  256. 
Fagonia  arabica,  i.  245. 

„      Braguieri,  i.  246. 
Fakd,  i.  475. 
Faknliymi.  ii.  42. 
False  Angostura  bark,  ii.  458 « 

„    Galumba,  i.  63. 
Fanjinn,  ii.  294. 
Farakiyun,  1.  418. 
Faranjmishk,  iii.  90. 
Farasiytm,  iii.  117. 
FarasiTun-i-piyazi,  iii.  118. 
Farbiyun,  iii.  257. 
Farfi,  i.  21. 
FarfiVtin,  iii.  257. 
Farid-buti,  i.  57,  iii.  34. 
Faristariiin,  iii.  58. 
Far^etia,  i.  130. 
Faskera,  ii.  341. 
Fashashish,  ii.  370. 
Fatarfoda — see  Phatarpliodat 
Faosse  rbubarbe,  i.  34. 
Favas  de  oobrai  iii.  22. 
Fawania,  i.  30. 
Fazukus,  i.  595. 
Febrifuge  (Cinchona),  ii.  192t 
Female  Peony,  i.  30. 
Fennel,  ii.  124. 

„      flower,  i.  28. 

„      root,  ii.  124. 
Fenonil,  ii.  124. 

„       puante,  ii.  128. 
Fenngrec,  i.  401. 
Fenagreek,  i.  401. 
Feronia  elepbantom,  i.  281  * 

„      gum,  i.  283,  547. 
Ferola  aUiacea,  ii.  141. 

),      foetida,  ii.  147. 

,,      galbaniflna,  ii.  152. 

,,      Narthex,  ii.  148. 
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Ferula  ovina,  ii.  139. 

rubricaulis,  ii.  152. 
Sz'ovitsiana,  ii.  160. 
Tingitaua,  ii.  156. 
F^ve  des  champs,  i.  485. 
}?eyes  de  Malac,  i.  389. 

„    de  St.  Ignace,  ii.  500 
Ficoideee,  ii.  102. 
Ficus  asperrima,  iii.  346. 
„     bengalensis,  iii.  338. 
„     Carica,  iii.  342. 
deemonum,  iii.  3^6. 
gibbosa,  iii.  347. 
glomerata,  iii.  338. 
heterophylla,  i.  24. 
hispida,  iii.  346. 
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,,  religioda,  iii.  337. 

,,  retusa,  iii.  346. 

„  Roxburghii,  iii.  B43. 

,,  mminalis,  iii.  342. 

,,  Ramphii,  iii.  345. 

,,  Sycomoms,  iii.  340. 


Tjakela,  iii.  338. 
Figs,  iii.  342. 
Fa  or  FiU>  ui.  282. 
FUfil,  iii.  168. 
FiliU-ahmar,  u.  563. 
FUfil-muiyeh,  iu.  177. 
Filfil-i-8urkh,  ii.  563. 
Fiimmun,  ui.  104. 
Filices,  iii.  021. 
Pinduk-i-Hindi,  i.  868. 
Fiturasaliyun,  ii.  122,  138. 
Flacourtia  cataphracta,  i.  152. 

,,         Ramontchi,  i.  152. 

,,  sepiaria,  i.  152. 

Flemingia  Grahamiana,  i..420,  iii.  297» 

,,         rhodocarpa,  i.  421. 

,,  tubcrosa,  i.  423. 

Fleshy  wild  Vine,  i.  365. 
Fleur  de  paon,  i.  505. 
Flos  csenilens,  i.  459. 

,,     convolutus,  ii.  421. 
Flueggia  Leucopyrus,  iii.  270. 

,,     *  miorocarpa,  iii.  271. 
Foeniculum  vulgare,  ii.  124. 
FcBUum  camel orum,  iii.  564. 
Folhas  da  raspa  Macho,  iii.  60,  346. 

,,       ,,  Trinidade,  i.  452. 
Folium  aoidum  majiis,  i.  164. 

„      hirci,  iii.  67. 
Foul  sapattes,  i.  204. 
Frangipanier,  ii.  421. 
Frankincense,  i.  295. 
Fmctus  carpesioinim,  iii.  l80. 
Fmita  bandoliera,  ii.  95. 
,,       d'Entrudo,  ii.  519. 
Frutex  j^lobulorum,  i.  497. 
Fudanaj,  iii.  103. 
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Fdanaj-el-tays,  ill.  104. 
Fufal,  iU.  424. 
Faga  diemonimii  i.  162. 
Fuji,  i.  129. 

Fukkah-el-idkhir,  iii.  568* 
Fula  de  St.  Antonio,  ii.  413. 

„     qnadrohoras,  iii.  132. 

,,    pipa,  iii.  493. 
Fuliyun,  iii.  94. 
Fullapipa,iii.  493. 
Fumaria  officinalis,  i.  114. 

,,         parviflora,  i.  116. 
Fnmariaoese,  i.  114. 
Fumaric  acid,  i.  116. 
Fumarine.  i.  116. 
Fnmeteire  officinale,  i.  114. 
Fumitory,  i.  114. 
FumuB  terrcB,  i.  115. 
Fungi,  iii.  628. 
Furfur,  i.  165. 
Fustuk,  i.  380* 
FuzukaB,  ii.  370. 


Gaan-feen,  i.  72. 

Gab,  ii.  366. 

Gabina,  i.  479. 

Gach-chakaya,  i.  496. 

Gach-karan,  iii.  65. 

Gach-mirch,  ii.  663. 

Gada-dhara,  ii.  288. 

Gadagvel,  iii.  14. 

Gradambi-kanda,  iii.  466. 

Gadide-gada-para-aku,  iii.  163. 

aado,  i.  54. 

Gker-honar-pata    (F^n.  for  Crinum 

asiaticum) ,  iii.  464. 
Gafiz,  i.23.* 
Gahula,  i.  667. 
Gbhun,  iii.  607. 
Gai-asvat,  iii.  345. 
Gajaga-kayi,  i.  497. 
Gajapipal,  iii.  543. 
Gajar,  li.  134. 
Gajar-ghota,  i.  497. 
Gaiar-sag,  i.  620. 
Gajga,  i.  497. 
Gajjara-gadda,  ii.  134. 
Gajiara-kelangu,  ii.  134. 
Gajkami,  iii.  66. 
Gtijpippal,  iii.  643. 
Gajri,  i.  497. 
Galactane,  i.  484. 
Galaotine,  i.  484. 
Gala-gara-chettu,  ii.  266. 
Galamark,  iii.  274. 
Galangal,  iii.  437. 

,,        great,  iii.  440. 
Galangin,  iii.  439. 


Ghilangol,  iii.  440. 
Galbanum,  ii.  164. 
Galega  purpurea,  i.  416. 
Galhar-ka-patta,  iii.  641. 
GaU;  i.  406. 
Gallic  acid,  iii.  361. 
Gallinaria,  i.  616. 
Galot,  ii.  466. 
Galls,  iii.  360. 
Gam,  iii.  604. 
Gamari,  iii.  70. 
Gambhari,  iii.  70. 
Gambier,  ii.  172. 
Gambir  cubique,  ii.  172. 
Gambir-laut,  iii.  77. 
Gaimboge,  i.  168. 

„        thistle,  i.  109. 
Gknajali,  iii.  130. 
Ganajali-kullu,  iii.  163. 
Ganasura,  iii.  287. 
Ganda-nimb,  i.  262. 
Ganda-puro,  ii.  326. 
Gandah-biroza,  i.  302,  ii.  153,  iii.  378. 
Gandati  {Syn,  for  Gkindhani),  iii.  163. 
Gandha-bena,  iii.  667,  66tt. 
Gandha-bhadaliya,  ii.  229. 
Gandha-bhaduli,  ii.  228. 
Gandha-che-khor,  iii.  232. 
Gandba-gatra,  i.  44. 
Gandha-kheda,  iii.  657. 
Gandha-mula,  ii.  260. 
Gandha-nakuli     (Syn,     for     Basna), 

iii.  392. 
Gandha-umbar  (Syn,  for    Fiona   his- 

pida),  iii.  846. 
Gandhada-chekke,  iii.  232. 
Gandhali,  u.  228. 
Gandhana,  ii.  228. 
Gandhani,  iii.  163. 
Grandhan-gavat,  iii.  163. 
Gandbapu-chekka,  iii.  232. 
Gandbbel,  iii.  667. 
Gandi-buti,  ii.  104. 
Gandoo,  1.  640. 
Gandu-barangi,  iii.  68. 
Gandum-i-diwaJieh,  iii.  683. 
Gandum-i-Maka,  iii.  680. 
Gangarenu-obettu,  i.  213. 
Gangwa,  iii.  814. 
Ganiari,  iii.  66. 
Ganike,  ii.  649. 
Q^nja,  iii.  319. 
Ganja-aku,  iii.  319. 
Ganja-bij,  iii.  319. 
Ganja-ilai,  iii.  319. 
Ganja-pal,  iii.  319. 
Ganja-phal  {Syn.  for  Cannabis  BatiTa)» 

iu.  318. 
Ganja-raaam,  iii.  319. 
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Ganja-rafiham     {Syn,    for    Cannabis 

satlya),  iii.  318. 
Ganja>virai,  iii.  319. 
Ganja-vittuln,  iii.  319. 
Ganje-ke-bij,  ill.  319. 
Ganjera  {Syn,  for  Gkmja),  iii.  318. 
Gfuma,  iii.  592. 
Ghmnerui  ii.  398. 
Ganta-bharangi,  iii.  68. 
Gao-mashanK)  iii.  60. 
Gao-zaban,  n.  520,  523. 
Gaoura,  iii.  314. 
Gara,  u.  82. 
Gara-dudi,  ii.  67. 
Gara^a,  ii.  266. 
Garaj-phaly  ii.  90. 
Gaiambiy  i.  539. 
Garance,  ii.  231. 
Garandn,  ii.  233. 
Garani,  i.  459. 
Garbha-ghatiniy  iii.  480. 
Garbha-phnl,  i.  117. 
G^arcinia  indica,  i.  163. 

mangostana,  i.  167. 

Morella^  i.  168. 

zanthochymufi,  i.  166. 
Garden  Poppy,  i.  73. 

„      Rne»  i.  249. 
Gardenia  florida,  ii.  208. 

dfera>  ii.  207. 
>,        lucida,  ii.  208. 
Gardenic  acid,  ii.  210. 
Gardenin,  ii.  208. 
Gardhabhanda,  i.  214. 
G^rdnl,  1.  539. 
Gargari-dhan,  iii.  573. 
Gargn-nam — «m  Ghargn-nam* 
Gari,  i.  284. 
Garjan  balsam,  i.  191. 
Oarjan-ka-tel,  i.  191. 
Gaijara,  ii.  134. 
Garlic,  iii.  488. 
Gam,  iii.  217. 
Gamga-chettn,  i.  319. 
Gkiruga  pinnata,  i.  318. 
Gashagasha,  i.  73. 
Ganltberia  fragrantisnma,  ii.  325. 
Gaultherilene,  ii.  328. 
Gaori,  iii.  408. 
Gauri-tvac,  i.  285. 
Ganzi-buya,  iii.  192. 
Guvaka,  iii.  531. 
Gavala,  i.  567. 
Gayindiinka,  iii.  593. 
Gavnldn,  ii.  19. 
Gayala,  ii.  456. 
Grazangabin,  i.  160. 
Gazanjabin,  160. 
Gkizbar,  i.  160. 
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^Oazmazn,  i.  160. 
Gebokanak,  i.  588. 
Gech-ohakkay,  i.  496.     , 
Gedwar,  i.  21,  iii.  401. 
Gee — »ee  Gi. 
GeisBOspermine,  ii.  412. 
Geisaospermnm  lieve,  ii.  412. 
Grela  or  Gelaphal,  ii.  204. 
Grelidiiun  carfcilagineum,  iii.  635. 

,,        comemn,  iii.  635. 
Gelose,  iii.  635,  637. 
Gelotophyllifl,  iU.  322. 
G^nepi  bWc,  ii.  272. 
G^ngeli,  iii.  29. 
Gentian,  ii.  509. 
G«ntiana  Ohirayita,  ii.  512. 

Dahuiica,  ii.  508. 

Knrooa,  ii.  510. 

Olivieri,  ii.  508. 
,,       TertdcUlata,  ii.  615. 
G^ntianaceee,  ii.  508. 
Gentikasa,  iii.  247. 
GeraniacesB,  i.  246. 
Geranic  acid,  iii.  566. 
Geranium  coUinum,  iii.  400. 
„       nepalense,  i.  248. 
„   '    ocellatum,  i.  248. 

Bobertiannm,  i.  249. 

Wallichiannm,  i.  248. 

oil,  iii.  560. 
Gera-poppn,  i.  385. 
Gerohak,  iii.  302. 
€kria,  iii.  314. 
Germander,  iii.  125. 
Gem,  i.  389. 
Getela,  880. 
Geva,  iii.  314. 
GhabUo,  iii.  627. 
Ghafat,  ii.  508. 

Ghafith  or  Ghafis,  i.  582,  ii.  508. 
Ghagar-bel,  ii.  81. 
Ghagri,  i.  400. 
Ghaimari,  i.  590. 
Ghaipat,  i.  590. 
Ghalijeroo,  ii.  102. 
Ghambari,  iii.  70. 
Ghanas,  Knrsiya  Gbanas,  iii.  544. 
Ghansing,  iii.  23. 
Gbantali,  ii.  92,  94. 
Ghantarava,  i.  400. 
Ghanti-chi-bhaji,  ii.  230. 
Gharahnrvn,  ii.  449. 
Gharbhtdi  (Syn.  for  Batnra  fruit  said 
to  be  imported  from  Persia},  ii.  585. 
Gbargu-naru,  ii.  92. 
Gbar^nin,  iii.  631. 
Gharol,  1.  54. 
Gharpbul,  ii.  449. 
Gharsa,  ii.  269. 
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Ghaeool,  iii.  142. 
Ghati-gum,  i.  564. 
Ghati-inirclii,  i .  654. 
Ohati-pitpapra,  iii.  49. 
Gliavmn,  iii.  607. 
Ghebu-nell^  iii.  66. 
Ghelegherinta,  i.  400. 
Gherutti-kamma,  ii.  243. 
GhetuU,  iii.  130. 
Ghezo,  i.  161. 
Ghikimvar,  iii.  467. 
Ghirta  konva,  iii.  467. 
Ghisi,  iii.  417. 
Ghogar,  i.  319. 
Gholi,  u.  86. 
Ghorvel,  i.  366. 
Ghosha-lata,  ii.  80. 
Ghasvel,  iii.  46. 
Ghrita-knmari,  iii.  467. 
Ghungachiy  i«  430. 
Ghureh,  i.  358. 
Ghu8ul|  iii.  664. 
Gidar-di*akh,  i.  366. 
Gigantic  swallow -wort,  ii.  428, 
Gigcri,  iii.  29. 
Gila,  i.  639. 
Gila-gach,  i.  639. 
Giloe,  i.  64. 
Giloe-ka-8at,  i.  66. 
Gingelly  oU,  iu.  29. 
Ginger,  iii.  420. 

„        grass,  iii.  667. 
Gingerol,  iii.  424. 
Ginseng,  ii.  162. 
Girikarmika,  i.  418. 
Girofl6o,  ii.  20. 
Giroflier  aromatique,  ii.  20. 
Gironniera  reticulata,  iii.  316. 
Gisekia  phamaceoiden,  ii.  lOo, 

,,      tannin,  ii.  106. 
Gith,  i.  28. 

Gloiopeltis  tenax,  iii.  6^5. 
Gloriosa  superba,  iii.  480, 
Glosflocardia  Bosvallea,  ii.  271. 

,,  linearifolia,  ii.  271, 

Glycyrretin,  i.  493. 
Glycyrrhiza  glabra,  i.  491. 
Glycyrrhizic  acid,  i.  494. 
Glycyrrhizin,  i.  493. 
Gmelina  arborea,  iii.  70, 
„        aeiatica,  iii.  72, 
Gnetaceie,  iii.  369. 
Gnoscopine,  i.  88. 
Qo&  pepper,  ii.  563. 
,,    powder,  i.  501. 
Goagari-lakri,  ii.  602,  604. 
Goala-lata,  i.  366. 
Goat's-foot  conYolvuluB,  ii.  636, 
Gobar-champa,  U.  421. 
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^blii,  ii.  244.- 
God*8-bread,  iii.  629. 
Godhapadi,  i.  866. 
Godhi,  iii.  607. 
Godumai,  iii.  607. 
Gogo,  1.  640. 
Gogu,  1.  660. 
Gointbiy  ii.  89. 
Gojia-lata,  ii.  244. 
Gojibha,  ii.  244. 
Grojihya,  ii.  243. 
Gokal-dhup,  i.  322. 
Gokam,  1.  459. 
Gokarna,  i.  469. 
Gokhrn  (bara),  iii.  34. 

(beibtba),  1.  243. 

(chbota),  i.  243. 

(kalan),  ii.  262, 

(laban),  i.  243. 
„        (mitha),  i.  243. 
Goldiuri,  i.  243. 
Gokhsura,  i.  243. 
Golden  Champa,  i.  42. 

collynum,  iii.  499. 

rod,"  ii.  247. 

Bilk-cotton  tree,  i.  161, 
Gollan-kovaik-kizhangu,  ii.  90. 
Gol-marich,  iii.  166. 
Goma,  iii.  123. 
Gometta,  ii.  89. 
Gomme  arabique,  i.  541. 
Gondala,  iii.  650. 
Gondani,  ii.   518. 
Gondi,  ii.  230. 
Gonm,  ii.  19. 
Gonkura,  i.  213. 
Gonsorong,  iii.  287. 
Goo— ««  Gu. 
Gopi-chandan,  i.  108. 
Gk>ra-bacH,  iii.  539. 
Gora-limbu,  i.  273. 
Gora-nimb,  i.  262,  330. 
Gora-tel  {Syn.  for  sweet  oil  of  bazajrs) 

i.  495. 
Gora-vach  or  Bacl),  iii.  539, 
Goracbakra,  iii.  493. 
Goratrikattige,  ii.  215. 
Goraji,  iii.  139. 
Gorati,  iii.  43. 
Goranta,  ii.  41, 
Gorante,  ii.  41. 
Goratige,  iii.  43. 
Grordonia  obtusa,  i.  190. 
Gorgiyah    (J^rsian   Syn    for    Andro* 

pogon  langier),  ui.  662.    • 
Gori-undi,  i.  172. 
Gorakh-amli,  218. 
Gorakb-cbintz,  i.  218, 
Gorakh-mundi,  ii.  267, 
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Gk>rpad-yely  i.  865. 
GorninA,  iii.  388. 
Goehaka,  ii.  81. 
Goshtam,  ii.  296. 
Gtoshtamn,  ii.  296. 
GofiSTpinm  herbaoeum,  i.  224. 

,,  Stocksii,  i.  224. 

Gotaganba,  1.  168. 
Gote,  iii.  287. 
Govai-xnirohi,  ii.  563. 
GoTerdhan,  iii.  247* 
Govila,  i.  363,  iii.  159. 
GonndpHal)  i.  136. 
Goyavier,  ii.  30. 
Gracilaria  Udienoides,  iii.  638. 
Grain  d^ambrette,  i.  209. 

,f      de  perroquet,  ii.  308. 
Graines  de  TUI7,  iii.  283. 
Graminese,  iii.  657. 
Granatum  littoreum,  i.  343. 
Grangea  madraspatana,  ii.  248. 
Granthiy  iii.  577. 
Granthi-pamii  U.  285. 
Grapes,  i.  357. 
Gratiola  Monniera,  iii.  8. 
Gratiole  de  Tlnde,  iii.  8. 
Great  Galangal,  iii.  440. 
Grenadier  common,  ii.  44. 
Grewia  asiatica,  i.  238. 

,,      scabrophjlla,  i.  208,  238. 
„      tiliffifolia,  i.  237. 
Gridhra-pattra,  iii.  168. 
Grihakanja,  iii.  467. 
Griahna-simdarika,  ii.  108. 
Grislea  multiflore,  ii.  40. 
Groot  RijI-blad,  iii.  60. 

„     Saur-blad,  i.  164. 
Gronnd-nut,  1.  494. 
Gna-babhul    {Si/n.    for    Gum    from 

A.  Famesiana),  i.  550. 
Guatteria  long^olia,  i.  46. 
Goava,  ii.  30. 
Guocha-bodhra,  iii.  550. 
Gnchchha-piifihpi,  ii.  40. 
Gndashtaka,  iii.  312. 
Guda-trach,  iii.  204. 
Guda-trina,  iii.  598. 
Gudhapnma,  iii.  131* 
Gudncni,  i.  55. 
Guerit  petit  colique,  iii.  48. 
Gugal,  1.  302. 
Gugar,  i.  302. 
Guggala,  i.  195. 
Guggilamu,  i.  196. 
Goggulu,  i.  302. 
Gui,  iU.  227. 
Goilanlea,  ui.  227. 
Gnilanneuf,  iii.  227. 
GuimauTe,  i.  201. 


Gnizotia  abyasynica,  ii.  269. 
Guiar,  i.  476. 
Gulab,  i.  576. 
Gulabi-buYoa,  i.  574. 
Gulab-ka-phnl,  i.  574. 
Gulal,  i.  500. 
Gulal-nu-phul,  i.  574. 
Golancba,  i.  54. 
Golangabin,  i.  575. 
Gnlapha-cha-plml,  i.  574. 
Gnlappu,  i.  574. 
Gnla-puvon,  i.  574. 
Giilar,  iii.  338. 
Giilbaa,  iii.  132. 
Goloheri,  iii.  493. 
Gul-Daudi,  ii.  276. 
Gnl-dora,  iii.  123. 
Gnlganji,  i.  430. 
Gnlhamaz,  iii.  158. 
Gul-i-Abbaa,  iU..  132. 
Gul-i-banafahah,  i.  141. 
Gol-i-gaozaban,  ii.  520. 
Gnl-i-ghafiB,  a  608. 
Gnl-i-]^badi,  iii.  536. 
Gnl-i-pisteh,  i.  380. 
Gul-i-torah,  i.  506. 
Gnl-i-nrba,  iii.  94. 
Guli  or  Gali,  i.  406. 
Gul-Jafari,  ii.  321. 
Gul-ialil,  i.  23. 
Gol-ka-attar,  i.  576. 
Gnl-kalli,  i.  582,  ii  508. 
Gnl-kamah,  ii.  377. 
Gulkand,  i.  576. 
Gnl-khaim,  i.  201. 
Gulkiri,  iii.  536. 
Golla,  u.  555. 
Gulnar,  ii.  44. 
Guloe,  i.  54. 
Gulsakari,  i.  206. 
GnLahabbo,  iii.  493. 
Gol-tun,  i.  339. 
Gnlu,  i.  228. 
Gulwail,  i.  54. 
Gum  Arabic,  i.  541. 

„         „        (subatitntes      for), 
544. 

„    BaBSora,  i.  566. 

„    Benjamin,  ii.  369. 

,,     Indian,  i.  544. 
Gumiadi,  iii.  70. 
Gumar-tek,  iii.  70. 
Gumbar,  iii.  70. 
Gumodi,  i.  424. 
Gundu-gungnra,  ii.  50. 
Gundnmani,  i.  4S0. 
Gundumeda,  i.  343. 
Guniyun,  ii.  119. 
Gunj,  i.  430. 
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Gnnja-gayat  (a  grati  like  Sana),  uL 

677. 
Oimjha,  i.  430. 
G-unta-gralijeni,  ii.  266. 
Qiinta-kalagara,  ii.  266. 
Ghir,  iii.  697. 
Ghiraoh,  i.  64. 
Ghiragi,  iii.  437. 
Gmige,  iii.  268. 
Gnrugu,  iuL  139« 
Guraka,  ii.  636. 
Gurbiani,  1.  33. 
Guren,  ii.  37. 
GoTgal,  i.  117. 
GnrgiTahi  iii.  663. 
Guri-ginja»  i.  430. 
Gurjo,  i.  64. 
Gurjunio  acid,  i.  194. 
Gurkamai,  ii.  649. 
Gnrmala,  i.  611. 
Gumti-ohettu,  ii.  442. 
Guti,  iii.  603. 
Gntta  Gambler,  ii.  173. 
Guttier  des  peintres,  i.  168» 
Guttifene,  i.  163. 
Guvaka,  iii.  422. 
Guzhad,  i.  476. 
Gwal.kakri,  ii.  73. 
Gwan,  i.  377. 
Gwid,  iu.  227. 
Gymnema  BylveBtre,  ii.  460. 
Gymnemic  acid,  ii.  464. 
Gynandropsis  pentaphylla,  i.  132. 
Gynooardia  odorata,  i.  142. 
Gjnocardic  acid,  i.  146. 
GypaopHla  Vaccaria,  i.  166. 
Strathiam,  i.  166. 
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Habak,  iii.  103. 
flabak-hadi,  1.  310. 
Habak •i-Kirmani,  iii.  83. 
Hab-el-aas,  ii.  32. 
Hab-el-arar,  iii.  371. 
Hab-el-arojB,  iii.  180. 
Hab-el-asfar,  ii.  308. 
Hab-el-balasan,  i.  316. 
Hab-el-fakad,  i.  476,  iu.  76. 
Hab-el-ghar,  iii.  214. 
Hab-el-habaabi,  iii.  437. 
Hab-el-kakanaj,  ii.  670. 
Hab-el-kalb,  i.  390. 
Hab-el-khatai,  ii.  604,  iii.  282. 
Hab-el-kulai,  i.  448. 
Hab-el-lahy,  ii.  660. 
Hab-un-nil,  ii.  630. 
Hab'el-miBhk,  i.  209. 
Hab-el-nmlTik,  iii.  266. 


Hab-el-aananbar-el-kibar,  iii.  379. 

fiab-ur-raahad^  i.  120. 

Hab-u8-salatin,  u.  604,  iii.  282. 

Hab-QB-sauda,  or  sonda,  i.  28. 

Hab-aa-saudan  or  sudaa,  i.  624^ 

Hab-el-zalim,  i.  213. 

Habenaria  sp.,.  iii.  88&. 

Habhab  or  Habhabn,  i.  219. 

Hadak,  ii.  668. 

Hadavama,  i.  133. 

Hadha-naeptanam,  ii.  168« 

HfBmarago,  ii.  49. 

Haer,  i.  67. 

Haft-barg^  iu.  226. 

Hafaz,  ii.  110. 

Hagala,  ii.  78. 

Hagenia  abjaaynioa,  i.  67 Ow 

Haie  fleurie,  i.  606. 

Haj,  i.  418. 

Haiar-el-nkab,  i.  498. 

Hakano  Abnra,  iii.  104. 

Hakkarike,  ii.  244. 

Halad,  iii.  407. 

Haladarava,  i.  338. 

Haladio-Yaohnag,  i.  3L^ 

Halahala,  iii.  400. 

Haldar^  Iii.  407. 

Haldi,  ui.  407. 

Haldu,  ii.  171. 

Halicacabna,  ii.  560. 

HaligUa^  iii.  313. 

Halileh-i-aafar,  ii.  2. 

Halileh-i-Ohini,  ii.  2. 

Halileh-i-Hindi,  ii.  2. 

Halileh-i-Jawi,  ii.  2. 

Halileh-i-EabuU,  ii.  2. 

Halileb-i-Zanffi,  ii.  2. 

Halileh-i-Zinm,  ii.  2. 

Halim,  i.  120. 

Haliymi,  iii.  486. 

Halkasa,  iii.  123. 

Halmadba,  ii.  362. 

Hal-mekki,  ii.  66. 

Halyiva,  iii.  47. 

Hamama,  ii,  340. 

Hamamelideee,  i.  698. 

Hamaz,  iii.  167. 

Hana,  ii.  1. 

Hande,  iii.  649. 

Hanaraj,  iii.  624. 

Hanzal,  ii.  60. 

,,      ahmar,  ii.  71. 
Haplanthoa  tentacalatnB,  iii.  47. 
„  yerticiUatoB,  iii.  47. 

Har,  ii.  1,  376. 
Hara,  ii.  1. 
Harada,  ii.  263. 
Harade,  ii.  i. 
Haradhacliohaka,  i.  690. 
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Harala,  iii.  577. 
Haran — tee  .Hiran» 
Harbara,  i.  486. 
Hardu,  ii.  171* 
Hard-un-nil,  ii.  137. 
Hardwickia  pinnata,  i.  609\ 
Haridradve,  lii.  408. 
Harikasa,  iii«  42. 
Harimantha,  iii.  67. 
Harin-harra,  i.  341. 
Harin-khana,  1.  341. 
Haritaki,  ii^  1. 
Harita-manjari,  iii.  291» 
Hariyali,  iii.  577. 
Harj-es-shayatin,  ii.  133* 
Harjora^  i.  362. 
Harjori,  i.  63. 
Ilarjuya,  ii.  524. 
Harkai  or  Harki,  ii.  414» 
Harkitah,  iii.  41. 
Haikinjal,  i.  46. 
Harkuch,  ii.  266. 
Harkttchkanta,  iii*  42. 
Harlalu,  i.  584. 
Hannal)  i.  365. 
Harmaline,  i.  254. 
Harmine,  i.  254. 
HarOy  iii.  314. 
Harreri)  i.  561. 
Harsankar,  i.  362. 
Harsing,  ii.  376. 
Harsinghar,  ii.  376. 
Harwana,  i.  451. 
Hasak,  i.  244,  ii.  262. 
Hasani,  iii.  268. 
Hasha,  iii.  109. 
Hashish,  iii.  322,  332. 
Haahishat-el-kalb,  iii.  118» 
Hashishat-el-tihal,  iii.  626. 
Hashshashin,  iii.  321. 
Hasilaban-el- Jawi,  ii.  370. 
Hasisnnthi,  iii.  420. 
Hasti-simda,  ii.  526. 
Hastula  regia,  iii.  479. 
Hathi-khatiyan,  i.  218. 
Hathi-paila,  i.  233. 
Hathi-shura,  ii.  525. 
Hathi-snndhaDa,  ii,  525. 
Hati-bura,  ii.  525. 
Hatsca,  iii.  104. 
Hatti-gida,  i.  225. 
Haya-mara — tee  AflTa-manka. 
Haya-puohchha,  i.49l. 
Hazar-bandak,  iii.  149. 
Hazar-danah,  iii.  250. 
Hazaz-el-sakhar,  iii.  628. 
Heart-pNBa,  i.  366. 
Hedde,  ii.  171. 
Hedge  mostard,  i.  121. 


Hedn,  ii.  171* 

Hedychium  Bpioatmny  iii.  415,  417. 

Hee — we  Hi. 

Heggamtike,  iii.*493* 

Heil,  iii.  437* 

HejakiyuA^  ii.  430. 

Hejurclxei>  iii.  125. 

He-kien,  ii.  264. 

Hela  (Bombay  Syn,  for  T.  belerioa), 

ii.  5. 
Helenin,  ii.  261. 
Helicin,  iii.  367. 
HeUoteres  Isora,  i.  231  * 
Heliotropiuxn  brevifolinm,  ii*  526. 
„  Eichwaldi,  ii.  526- 

,,  eiiropemn,  ii.  526. 

,,  indicTun,  ii*  525. 

,,  opbioglossum,  ii.  524. 

„  iindnlatiim,  ii.  526. 

Helzine,  ii.  542. 
Hemapuahpi,  iii.  462. 
Hemidesmus  indicas,  ii.  446. 
Hemlock,  ii.  110. 
Hem-mara  i.  292. 
Hemmushti,  ii.  458. 
Hemp,  iii.  318. 
Hemp  Agrimony,  ii.  247* 
*  Hemp -leaved  Hibisciis,  i.  213. 
Hemprichia  erythnea,  i*  813. 
Hemsagar,  i.  590. 
Henbane,  ii.  626. 
Henna,  ii.  41. 
Henn6,  ii.  41. 
Henno-tannio  acid,  ii.  48. 
HerbOraoe,  i.  251. 

„    Robert,  i.  249. 
Herba  admirationis,  iii.  124. 
„      doce,  ii.  132. 

mseroris  alba,  iii.  266. 
,,        rubra,  iii.  266. 

Schienanthi,  iii.  557. 

solans,  ii.  526. 

spiralis  hirsnta,  iii.  427. 

symphoniaoa,  ii.  626. 
Herbe  &  bouc,  ii.  244. 

k  cousin,  i.  238. 

&  fi^vre,  ii.  247. 

h,  Madame  Boivin,  ii.  427* 

&  mal  de  tdte,  i.  590. 

k  mauvaiBes  gens,  i.  340. 

k  mechants,  i.  840. 

auz  cKantree,  i.  121. 

aux  sorciers,  ii.  584. 

querit-vite,  ii.  264. 

Jean-Bobert,  iii.  267. 

puante,  i.  131. 

sacr^,  iii.  58. 

Tombe«,  iii.  124. 
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Herminic  acid,  i.  255. 
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Hermodaotylos,  iii.  495. 
HerpestU  Monnieni)  iii.  d^ 
Heaperetic  add,  i.  273. 
Hesperetizi,  i.  273. 
Hesperidin,  i.  273. 
Heterophragma  Boxbnrgluiy  iii.  24 • 
Heuberi  i.  60. 
Hibifloiifl  AbelmosohuS)  i.  209. 

oa&cellatus,  i.  210. 

esoolentuB,  i.  210. 

popolneus,  i.  214. 

Bosa-sinensisi  i.  204. 

Subdari£ea,  i.  212. 

tiliaceus,  i.  228. 
Hijja,  ii.  17. 
Hijjal,  ii.  17. 
Hijiala,  ii.  17. 
Hijli-badam,  i.  385. 
Hi!  (Mahometan  Sj/n.  for  Cardamom), 

iii.  428. 
Hil-bawa,  iii.  428,  436. 
Hilamochi,  ii.  666. 
Hilamochika,  ii.  666. 
Hill  Champa,  i.  43. 
Hiltit,  ii.  142. 
Hima-druma,  i.  331. 
Himaja,  ii.  2.  . 

Himalayan  Birch,  iii.  3594 
Hin^bin-tal,  iii.  462. 
Hinduba,  ii.  311. 
Hing,  ii.  141,  147. 
Hingan,  i.  284. 
Hingana,  i.  284. 
Hingoha,  ii.  266. 
Hingol,  1.  284. 
Hingon,  i.  284. 
Hingoria,  i.  284* 
Hiugra,  ii.  143,  147< 
Hiagxi,  ii.  142. 
Hingxi-nadika,  ii.  207 « 
Hinga-patri,  i.  285. 
Hingyashtaka,  i.  270. 
Himia,  ii.  42. 
Hinna-i-koreiah     {Arabic     Syn,     for 

Charela),  iu.  627. 
Hippion  {Syn,  for  Enicostema  Uttorale) , 

ii.  515. 
Hira-dakhan,  iii.  504. 
Hira-dukhi,  iii.  504. 
Hirada,  ii.  1. 
Hiran-dodi,  ii.  444. 
Hiran-khnri,  i.  237,  ii.  31*9. 
Hiranpad,  ii.  542. 
Hiranpadi,  ii.  542. 
Hiranpag,  ii.  542. 
Hiranvel,  ii.  228. 
Hiranya-tuttha,  iii.  499. 
Hire-balli,  ii.  81. 
Hirimaddina,  ii.  566. 


Hirva-ohaha,  iii.  564. 
Hitchenia  caulina,  iii.  406« 
Hittagaxii,  iii.  509. 
Hoa-phung,  i.  506. 
Hog  gum,  i.  565. 

,,     plmn,  i.  395. 

,,     weed,  iii.  130. 
Hogesappu,  ii.  632. 
Ho-kUam,  iii.  220. 
Holada,  1.  213. 

Holarrhena  antidjaenterica,  il.  391 « 
Holingi,  iii.  400. 
Holly-leaved  Acantiius,  iii.  42. 
Holoptelea  integrifolia,  iii.  318. 
Holostemma  Hheedii,  ii.  457. 
Holy  Basil,  iii.  86. 

,,     Garlic-pear,  i.  133. 
Homeriana,  iii.  149. 
Homoquixiine,  ii.  188. 
Homopterocarpine,  i.  46 3^ 
Hondei  ii.  410. 
Honey -bush,  i.  265. 
Honge,  i.  468. 

,,      oil,  i.  470. 
Honn6,  i.  464. 
Hoo — see  Hu. 
Hopea — tee  Symplooos. 
Hora,  ii.  1. 
Horehoond,  iii.  217. 
Horjora,  i.  362. 
Homed  Cumin,  i.  117. 

„      Wood-sorrel,  i.  246. 
Horseradish-tree,  i.  396. 
Hotai,  i.  314. 
Hoya    yolubilifl — eee   Dregea    volu« 

bilis. 
Hrasva-pancha-mnla,  i.  244. 
Hridayamavarasa,  U.  549. 
Hrivera,  i.  224. 
Huang-hang,  iii.  163. 
Hucha-sasavi,  i.  131. 
Hudai,  iii.  20. 
Hugonia  Mystax,  i.*  243. 
Huile  am^rc,  i.  214. 

,,     de  badiane,  1.  40. 
Hulhul,  i.  131,  132. 
Hulwa,  iii.  387. 
Hum,  Huma,  iii.  369. 
Humula,  iii.  414. 
Hunase,  i.  532. 
Hura,  iii.  314. 
Hurf,  i.  120. 
Hurhur,  i.  131,  132. 
Hurhuria,  i.  131,  132. 
Hurina-shook-china,  iii.  501. 
Hurmal,  i.  252. 
Hurmaro,  i.  252. 
Hushi-dalimbe,  ii.  44. 
Husn-i-Tusuf,  iii.  641. 
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Hosram,  i.  858. 
Hutchu-dlln,  11.  269. 
Huziz-i-Hindiyi.  65. 
Hydnocwpus  alpiiia»  i*  147.  ^ 

,y         anthelmintioai  i.  147. 
„         Wightii^B*,  i.  148. 
Hydrooarotin,  ii.  136. 
Hydroootamine,  i.  87* 
,    Hydrocolyle  asiatica,  ii.  107. 
Hygrophila  spinosa,  ill.  86. 
Hymenodiotyon  exoelsom,  ii.  198. 
Hymenodiotyoninei  ii.  194. 
Hjosoine,  ii.  630. 
Hjoflcyamise,  ii.  680. 
HTOflcyamus  albus,  ii.  628. 

aureus,  ii.  628. 

insanofl,  ii.  626. 

muticiiSy  ii.  626. 

niger,  ii.  626. 

reticolatiu,  ii.  626. 
Hypecoam  produmbens,  i.  116. 
Hyperioiiieee,  i.  162. 
Hyperioon«  i.  162. 
Hypericum  androsaBmam,  i.  162. 

,f         perforatum,  i.  162. 
HypiuBne  ooriaoea,  iii.  515. 
Hyseopiu  parviflora,  iii.  116. 
Hystnx  frutex,  iii.  44. 
Hyufarikun,  i.  162. 


Idhohtira-miila,  iii.  159. 
IchnocarpuB  iruteeoens,  ii.  423. 
Idkhir,  iu.  568. 
Idlim,  i.  407. 
Idlimeh,  i.  407. 
Idris  yaghi,  iii.  560. 
Ihlilaj,  ii.  2. 
Ddil-el-malik,  i.  404. 
Ikahu,  iii.  598. 
Ikshugandha,  i.  248,  iii.  86. 
Dmhura,  iii.  36. 
Baohi,  iii.  428. 
Ilaik-kaUi,  iu.  258. 
nak-el-ambat,  i.  878. 
nak-er-Bnmi,  i.  878. 
Ilavaiiga|>|m,  ii.  20. 
Ilayaohi,  ill.  428. 
DUdam  Griifiihii,  i.  40. 

„       religioflom,  i.  41* 

„       Temm,  i.  89. 
lUupai,  ii.  865. 
Ilva,  iii.  467. 
ImU,  i.  532. 
Inohi,  iii.  420. 
Inab-es-salib,  ii.  549. 
Inab-eth-thaUb,  U.  650. 
Indai,  iii.  480. 
Indazjan  (bitter),  U.  892. 


I  Indarjau  (swaet),  ii.  397. 
Indhana,  ii.'285. 
Indian  aconite,  i.  1. 

,,      arrowroot,  iii.  405. 

„     bdellium,  i.  810. 

„      birthwort,  iii.  158. 

„     butter-tree,  ri.  355. 

„  •   com,  ui.  679. 

„      costuB,  ii.  297. 

„     hemp,  iii.  318. 

„      kino,  i.  464. 

„      lilac,  i.  322. 

„     lycium,  i.  65. 

„     madder,  ii.  199. 

„     mastiQh,  i.  379. 

„     meliflsa,  iii.  565. 

„      mustard,  i.  123. 

,,      pennywort,  ii.  107. 

„      persimmon,  ii.  366. 

„      sarsaparilla,  ii.  446. 

,,      shot,  iLi.  449. 

„      spinach,  iii.  148. 

„      squill,  iii.  476. 

„      turnsole,  ii.  525. 

„     wild  vine,  i.  362. 

,,     wintergreen,  ii.  325. 
Indican,  i.  410. 
Indicon,  i.  407.  l 

Indigo,  i.  406. 

„      blue,  i.  406. 

,,      dyers*,  i.  406. 
Indigofera  anU,  i.  408. 

aspalathoides,  i.  411. 
enneaphylla,  i.  412. 
paucinora,  i.  408,  411. 
tinctoria,  i.  406. 
„  trifoliata,  i.  412. 

Indigotier  tinctoria],  i.  406. 
Indivara,  i.  71. 
Indravana,  iii.  319. 
Indravaruni,  ii.  60. 
Indrayan,  ii.  59. 
Indrayava,  ii.  392. 
Indum  Podi,  iii.  388. 
Inflatine,  ii.  325. 
Ingli,  ii.  17. 
Ingu,  ii.  141,  147. 
Ing^a,  i.  284. 
Ing^di,  i.  285. 
Inguva,  ii.  141,  147. 
luji,  iii.  420. 
Inula  Helenium,  ii.  259. 

„    racemosa,  ii.  260. 

„    Boyleana,  u.  260. 
Inula-camphor,  ii.  261. 
Inulin,  ii.  261. 
Inulol,  ii.  261. 

lonidium  sufiruticosom,  i.  139. 
Ipeca  da  pays,  ii.  489. 
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Ipeca  pays,  iii.  278. 

,f     sauvage,  ii.  439. 
Ipecacuanha  blanc,  ii.  427. 

,,  (country),  i.  333. 

Ipoh,  iii.  34S. 
Ipomsea  aqnatica,  ii.  540. 

biloba,  ii.  636. 

bona-noz,  ii.  540. 

campanulata,  ii.  540. 

digitata,  ii.  534. 

hederacca,  ii.  530. 

muricata,  ii.  532. 

pesocaprse,  ii.  536. 

pes-tigridis,  ii.  540. 

quamoclit,  ii.  540. 

reniformiB,  ii.  53^. 

sepiaria,  ii.  540. 

sinuata,  ii.  540. 

Turpethum,  ii.  527. 

nniflora,  ii.  540. 

vitifolia,  ii.  539, 
Ippa-chettu,  ii.  355. 
Ippa-gida,  ii.  355. 
Irakta  polam,  iii.  467. 
Irangun-malli,  ii.  13. 
IridesB,  iii.  451. 
Irio,  i.  122. 

Iris  foetidissima,  iii.  510. 
„   fiorentina,  iii.  452. 
,  y   germanica,  iii .  451. 
Irk-es-8us,  i.  492. 
Irojappu,  i.  574.^ 
Iron-wood  tree,  i.  170,  ii.  34, 
Irda,  iii.  452. 
Isa-bevu,  i.  323. 
Isabakolu,  iii.  126.^ 
Isaka-dasarikura,  ii.  106. 
Isapagala-vittulu,  iii.  126. 
Isamdhari,  iii.  76. 
Isbaghol,  iii.  126. 
Isca  de  Jaca,  iii.  630. 
Isfanaj,  iii.  146. 
Isferaj,  iii.  486. 
Isbama-koda-nar,  iii.  493. 
Ifihan-chedi,  iii.  520. 
Ishappukol-yirai,  iii.  126. 
Isharmul,  iii.  158. 
Ishlan,  iii.  142. 
Isbormul,  iii.  158. 
Ishta-kapatha,  iii.  562. 
Ishvara-muri,  iii.  159. 
Ishvara-veru,  iii.  159. 
Ishvari,  iii.  158. 
Ishvari-beni,  iii.  159. 
Iskabinah,  ii.  160. 
Iskiras,  ii.  627. 
Iskulukandriun,  iii.  626. 
Iskurdiyun,  iii.  125. 
Isoacetic  aoid,  iii.  276. 


Isohesperidin,  i.  275. 
Isopelletierine,  ii.  49. 
Ispaghul,  iii.  126. 
Ispanaj,  iii.  146, 
Ispani^h,  iii.  146, 
Ispand,  i.  252. 
Isparzah,  iii.  126. 
Iswand,  i.  255,  ii.  43. 
Iswar,  iii.  60. 
Italian  senna,  i.  530. 
Itrilal,  ii.  133. 
Ivain,  ii.  274. 
Ivaol,  ii.  274. 
Ivraie,  iii.  582. 
Ixia,  iii.  461. 
Ixodes  Ricinus,  iii.  302. 
Ixora  coccinea,  ii.  212. 

„     parviflora,  ii.  214< 
Izkhir,  iii.  558. 
Izkhir-i-jami,  ill.  572. 


Jack-tree,  iii.  355. 
Jadeh,  iii.  94. 
Jadikai,  Ui.  192. 
Jadipattiri,  iii.  192. 
Jadu-i-dihkan,  iii.  455. 
Jadwar,  i.  20,  iii.  399. 
Jadwar-i-khatai,  i.  21. 
Jafarabad  aloes,  iii.  467. 
Jafran,  iii.  453. 
Jagdala,  iii.  15. 
JaggaxB,  i.  152. 
Jaggery,  iii.  597. 
Jaghana-phala,  ii.  649. 
Jagnodumar,  iii.  338. 
Jabari-naral,  iii.  520. 
Jahari-sontaka,  ii.  417. 
J&hudanah,  i.  477. 
Jaiughani,  ii.  345. 
Jaimangal,  iii.  16. 
Jaiphal,  iii.  192. 
Jaishto-modhu,  i.  491. 
Jajhugfri,  iii.  348. 
Jaji-l^ya,  iii.  192. 
Jaji-kayi,  iii.  192. 
Jakhmi,  i.  371. 
Jakusbi,  ii.  153« 
Jal,  ii.  380. 
Jalani,  ii.  82. 
Jalariyamed,  ii.  373. 
Jalasaya,  iii.  550,  562, 
Jal-brahmi,  iii.  8. 
Jal-Kunbhi,  iii.  550. 
Jal-odbhuta,  iii.  560. 
Jamaica  wild  liquorice,  i.  430. 
Jamalgota,  ui.  281. 
Jambava  (Syn»  for  Jamun),  ii.  26. 


INDEX. 


35 


Jambhira,  iii.  109. 

Jambira,  i.  269. 

Jambu,  ii.  25. 

JambudOi  ii.  25. 

Jambu],  ii.  25. 

Jambulin,  ii.  2  ^ 

Jamrasi,  i.  345. 

Jamti-ki-bcl,  i.  57. 

Jamnn,  ii .  25. 

Janar,  iii.  579. 

Jangli-akhroda,  iii.  278. 

Jangli-akhrot,  iii.  278. 

Jangli-arandi,  iii.  274. 

Jangli-cbichonda,  ii.  73. 

JaDgli-erendJ,  iii.  274. 

JangU-haldi,  ui.  396. 

Jangli-kanda,  iii.  476. 

Jangli-methiy  i.  206. 

Jangli-nudrika,  i.  108. 

Jangli-muli)  ii.  255. 

Jangli-pikwan,  ii.  437. 

Jangli-piyaz,  iii.  476. 

Jangli-snran  (Bombay  Syn.  for   01)i 

iii.  546. 
Jangli-ashbah,  iii.  503. 
Jangomao,  i.  152. 
Janjida,  iii.  319. 
Janthalla,  ii.  386. 
Japa,  i.  204. 
Japaoonitine,  i.  5. 
Japaoese  isinglass,  iii.  635. 
Japatri,  iii.  192. 
Japhala,  iii.  278. 
Jarap-ncbu,  i.  269. 
Jaramla  (Hind,  Syn.    for  P.  Nirori), 

iii.  265. 
Jarigabuli-mara,  i.  168. 
Jarjir,  i.  130. 
Jasmine,  ii.  376. 

,,        tree,  ii.  421. 
Jasminine,  ii.  379. 
Jasminum  arborescens,  ii.  379. 

flexUe,  ii.  380. 

grandiflorum,  ii.  378. 

Utoreum,  iii.  77* 
„  Sambac,  ii.  379. 

Jasond,  i.  204. 
Jasus,  i.  204. 
Jatamamshi,  ii.  233. 
Jatamanshi,  ii.  233. 
Jatamashi,  ii.  233. 
Jatamasi,  ii.  233. 
Jateorrhiza  calumba,  i.  47. 
Jati,  ii.  378,  iii.  192. 
Jati-pattiri,  iii.  192. 
Jati-pattii,  iii.  192. 
Jati-phala,  iii.  192. 
Jatikka,  iii.  192. 
JatiUf  iii.  539. 
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Jatropha  Gurcas,  iii.  274. 

glandulifera,  iii.  272. 

multifida,  iii.  277. 

nana,  iii.  274. 
Jatuka,  ii.  142. 
Jau — see  Jhau. 
Jan-i-jadu,  i.  162. 
Java,  i.  204. 

,,     almond,  i.  320. 
Javanija,  ii.  288. 
Javantari,  iii.  192. 
Javas,  u  239. 
Javaso,  i.  418. 
Jawasa,  i.  418. 
Jawashir,  ii.  152. 
Jawitri,  iii.  192. 
Jawitri-ka-tel,  iii.  193. 
Jaya,  i.  474. 
Jayanti,  i.  474. 
Jayapala,  iii.  281. 
Jayapatri,  iii.  192. 
Jaypal,  iii.  281. 
Jazar,  ii.  135. 
Jelledu-chettu,  ii.  428. 
Jelly-leaf,  i.  207. 
Jennnppa,  i.  400. 
Jepal,  iii.  274. 
Jeqairity,  i.  430. 
Jesthimadh,  i.  491. 
Jet,  i.  474. 
Jethimadb,  i.  491. 
Jevi,  iii.  338. 
Jhagra-gula,  i.  497. 
Jhal,  ii.  77,  380. 
Jbanihania,  i.  400. 
Jhankara,  iii.  47. 
Jhar-ki-baldi,  i.  63. 
Jbarasi,  ii.  103. 
Jhau,  i.  160. 
Jharuka,  i.  160. 
Jhingi,  ii.  523. 
Jhingini,  ii.  523. 
Jhingino,  ii.  523. 
Jhinti,  iii.  43. 
Jhirang,  i,  262. 
Jibanti,  iii.  389. 
Jibantic  acid,  iii.  391. 
Jibantine,  iii.  391. 
Jiba-sak,  iii.  389. 
Jidi-mamidi-vittu,  i.  385. 
Jila-kara,  ii   113. 
Jili,  iii.  345. 
Jima,  ii.  103. 
Jimi-kand,  iii.  545. 
Jimmi-mara,  i.  256. 
Jimnta,  ii.  82. 
Jingan,  i.  393. 
Jingili,  iii.  29 . 
Jingini,  i.  393. 
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Jintiysn,  ii.  609. 

Jira,  ii.  113. 

Jiimkft,  ii.  113. 

Jirakam,  ii.  113. 

Jirsna,  ii.  113. 

Jirani,  ii  262. 

Jire,  ii.  113. 

Jirige,  i  i.  113. 

JiriJa-yirai,  ii.  630. 

Jiriki-vittnlu,  ii.  630. 

Jittupaku,  ii.  442. 

Jiva,  iii.  390. 

Jivaki,  iii.  390. 

Jival,  i.  393. 

Jivanputra,  iii.  273. 

Jival-sreshtha,  iii.  390. 

Jivanti,  iii.  389. 

Joao,  ii.  116. 

Job's  tears,  iii.  673. 

Joi-pani,  iii.  66. 

Jonesia  ABJogam,  i.  607. 

Jonk-mari,  ii.  346. 

Jotri,  iii.  192. 

Jowz-bawa,  iii.  192. 

Jorwz-el-kai,  ii.  460. 

Jowz-el-man,  ii.  660. 

Jowz-el-mathil,  ii.  460,  686. 

JoYi,  iii.  338. 

Joar,  iii.  680. 

Ju^eoline,  iii.  29. 

Jnpbe,  1.  360. 

Jumbier,  i.  360. 

Jmnar,  ii.  44. 

Jam,  i.  319. 

Jumiz,  iii.  340. 

JunciiB  odoratus,  iii.  663,  662,  664. 

„      triangnlaris,  iii.  663. 
Jung-gala,  ii.  229. 
Jungle  almond,  i.  148. 

.,      g^raninm,  ii.  212. 
Jnngli-madan-mast-ka-phul,  iii.  383. 
Jnmperns  communis,  iii.  371 . 
Jusquiame  noire,  ii.  626. 
Jus^uiamus,  ii.  627. 
Jussuea  saffruticosa,  ii.  49. 
JustioiaEcbolium,  iii.  49. 

„       Gendarussa,  iii.  48. 

,,       nasnta,  iii.  66. 

„       picta,  iii.  49. 

»,       procumbens,  iii.  49. 
JuttuTe,  ii.  442. 
Jwzugri,  iii.  348. 
Jyotishmati,  i.  344,  366. 


• 

Kaat-plaster,  ii.  322. 
Kabab-chini,  iU.  180. 
Kababeh,  iii.  180. 


Kabar,  i.  136. 
Kabarish,  i.  135. 
Eabath,  ii.  381. 
Eabikaj,  i.  37. 
Kabir  Bar,  iii.  340. 
Kabra-juvi,  iii.  272, 
Kabuli-mastaki,  i.  377* 
Kacchantharai,  it  108. 
Kacihara,  iii.  666. 
Kackipadel,  ii.  215. 
Kachnar,  i.  636. 
Kacholam,  iii.  399. 
Kacbora,  iii.  401. 
Kaohomm,  iii.  399. 
Kaohradam,  iii.  609. 
Kachu,  iii.  644. 
Kachoia,  iii.  414. 
Kachoman,  iii.  660. 
Kachura,  iii.  399. 
Kaohur-kacha,  iii.  417. 
Kad-bevu,  i.  332. 
Kada-jemudu,  iii.  262. 
Eada-nevali,  iii.  262, 
Kada-niyali,  iii.  262. 
Kada-para,  iii.  163. 
Kada-tulasi,  iii.  86. 
Kada-uddhu,  i.  491. 
Kadahogesappu,  ii.  322. 
Eadalai,  i.  486. 
Eadalai-kadi,  i.  486. 
Eadalaya,  i.  430. 
EadaU,  i.  486,  iii.  443. 
Eadal-pala,  ii.  641. 
Kadalj,  ii.  379. 
Kadamb,  ii.  169. 
Eadamba,  ii.  169. 
Kadamb^,  ii.  1  i9. 
Kadamik,  ii.l7. 
Kadapum,  ii.  17. 
Eadar,  iii.  636. 
Eadarishina,  iii.  396. 
Eadat-rengaj,  iii.  620. 
Kadavala-mara,  ii.  169^ 
Eadavanohi,  ii.  79. 
Eaddlashinge,  ii.  60» 
Eadhab,  i.  187. 
Kadi,  iii.  636. 
Eadige-garaga,  iii.  266. 
Eadim-el-bint,  ii.  267. 
ICadishe,  iii.  269. 
Kadoo-para,  ii.  319. 
Kadu — <rM  Kara. 
Kadu-cai-pu,  ii.  3. 
Eadv-dorka,  ii.  80. 
Sjida-indarjaa,  ii.  392. 
Kadu-jirage,  xi.  241. 
]Slada-kaYath,  i.  J48. 
Kada-kbajor,  i.  332. 
Eadu-siroia,  it.  80. 
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Kadugu,  i.  123. 
Kaduk-kaa,  ii.  1. 
Kadama,  i.  119. 
Kadnnugge)  i.  430. 
KadTa-gokhm,  iii.  34. 
Kadva-]amara,  ii.  262. 
Kadvi-ghisodi,  ii.  81. 
Kadvo-indarjau,  ii.  892. 
Kadvo-jiriy  ii.  241, 
EJempferia  Gkilanga,  iii.  414. 
„  rotunda,  iii.  416. 

Eleempferid,  iii.  439. 
Ksempferide,  iii.  439. 
Kaf-A^esha,  i.  117. 
Kaf-Maryam,  i.  117,  iii.  76. 
Kaf-el-hasar,  iii.  626. 
Kaf-i-Adam,  ii.  804. 
Kafniis,  i.  116. 
Ejifri-mirch,  ii.  563. 
Kafur,  iii.  200. 
Eaghazi-limbn,  i.  278. 
Kagli,  i.  667. 
Kah-i-Maka    {Syn.    for   Idkhir),  iii. 

663. 
Eahu,  ii.  11,  313. 
KahTab.  ii.  216. 
Kai-daTfei,  ii.  252; 
Kaidaryamu,  iii.  365. 
Kaighaman,  i.  322. 
Eaikahan,  i.  322. 
Eaikahr,  i.  196. 
Kaipajira,  ii.  103. 
Eaiphal,  iii.  366. 
Eaisum,  ii.  272. 

Kaita  or  Kaitha,  ii.  686|  iii.  636. 
E^aita-chakka,  iii.  607. 
Eaivishi-ilai,  ii.  266. 
Kaiyappudai-tailam,  ii.  23. 
Kaj,  i.  46. 
EajaU,  i.  469. 
Kajar-vel,  i.  470. 
Eajit,  iii.  41. 
Kijra,  ii.  458. 
KaJQ,  i.  385. 
Eajar,  iii.  620. 
Kakajangha,  i.  366. 
Kakumachi,  ii.  649. 
Kakamari,  i.  60. 
Eakamata,  ii.  640. 
Eakapalam,  ii.  70. 
Kakaphala,  i.  60. 
Kakatoddali,  i.  260. 
Eakatuodi,  ii.  427. 
Kakacha,  i.  497. 
Kakftdia,  ii.  364. 
Kakala,  i.  268. 
Kakanah,  ii.  660. 
Kakar-siDgi,  i.  374. 
Eakara-oheitu,  ii.  78. 


Kakara-shingfi,  i.  374. 

Kakhan,  ii.  380. 

Eakhanela  {Syn.  for  oil  of  S.  oleoides), 

ii.  380. 
EakkaDan-kodi,  i.  459. 
Eakkata-ahingi,  i.  374. 
Eakkay-koUi-yirai,  i.  60. 
Kakke-kayi,  i.  611. 
Kakkola,  i.  268. 
Eakkolaka,  i.  268. 
Kakmachi,  ii.  649. 
Eakmari,  i.  60. 
Eaknaj,  ii.  660,  661,  669. 
Eakaaj-el-manouni,  ii.  666* 
Eako-dmnbara,  iii.  346. 
E^akphal,  i.  60. 
Eakra-sisgfi,  i.  374. 
Kakra-sringi,  i.  374. 
Eakria-gond,  i.  464. 
Kakrol,  ii.  77. 
Eakronda,  ii.  252. 
Eakui  oil,  iu.  278. 
Eakulah,  iii.  428. 
Eakulah-i-kibar    or    Hil-bawa,    iii* 

436. 
Eakulak  {Arabie   Syn,  for  L.^  temu- 

lentaxn),  iii.  682. 
Eakati,  iii.  116. 
Eala,  ii.  628,  iii.  448. 
Eala-adolsa,  iii.  49. 
Eala-ala,  iii.  423. 
Eala-bikh,  iii.  400. 
Eala-bol,  iii.  467. 
Eala-damar,  i.  319. 
Eala-dana,  ii.  630. 
Eala-dbatura,  ii.  686» 
Eala-drakb,  i.  361. 
Eala- jam,  ii.  26. 
Eala-iira,  i.  28. 
Eala-kadva,  ii.  193. 
Eala-kbajor — tee  Eadu-khajnr. 
Eala-kirait  or  kirayat,  iii.  47. 
Eala-kiira  or  kuda,  ii.  397. 
Eala-lavi,  iii.  480. 
Eala-meshi,  ii.  628. 
Eala-nagkesar,  iii.  210. 
Eala-pama,  ii.  628. 
Eala-til,  ii.  269. 
Eala-vala,  i.  224. 
Ealabanda,  iii.  467. 
Kalabash,  iii.  24. 
Ealaippai-kizbanga,  iii.  480. 
Ealaka,  ii.  419,  iii.  686. 
Ealamb,  ii.  169. 
EalambkMbri,  i.  47. 
Ealamb-ki-jar,  i.  47. 
Ealamba,  ii.  169. 

ver,  i.  47. 
yem,  i.  47. 
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Kalambak,  iii.  219. 
Kalambaka,  ii.  171. 
Kalambi,  ii.  540. 
Kalanchoe  laciniata,  i.  090. 

,,         spathulata,  i.  690. 
Kalaigfura,  ii.  370. 
Kalapu,  iii.  627. 
Kalara,  u.  255. 
Kalarra,  ii.  380. 
Kalavi,  iii.  480. 
Kalavi-ksya,  ii.  419. 
Kaidera  fiushi  iii.  535. 
Kale- lire,  i.  28. 
Kalfah,  iii.  204,  208. 
Kalgori,  iii.  20. 
Kalgfom,  iii.  20. 

Kali-beli-panna-maraTara,  iii.  625. 
Kali-haldi,  iii.  403. 
KaU-hari,  iii.  480. 
Kali-jiri,  ii.  241. 
Kali-kari,  iii.  480. 
Kali-kaaghi,  i.  208. 
Elali-kasondi,  i.  521. 
Kali-kutki,  iii.  11. 
Kali-mirach,  iii.  166. 
Kali-miri,  iii.  166. 
Kali-musli,  iii.  462. 
Kali-pandaUi  iii.  625. 
Kalinga,  ii.  392. 
Kalingada,  ii.  63.^ 
Kalian,  iii.  126. 
Kalivasu,  iii.  130. 
Kalijana-mnruggu,  i.  451. 
Kalkas    (Arabic    Syn»    for    Alocaaia 

Indica),  iii.  544. 
Kal-kasonda,  i.  521. 
Kallasabatra-sige,  ii.  197. 
Kalli,  iii.  252. 
KoUi-Kombu,  iii.  252. 
Kallnrivi,  ii.  37. 
KallQr-Yanchi,  ii.  37. 
Kalmeg,  iii.  46. 
Kalmi-sak,  ii.  540. 
Kalnaru,  i.  590. 
Kalo-miri,  iii.  166. 
Kalonji,  i.  23. 
Kalpasi,  iii.  627. 
Kalpert,  ii.  72. 
Kalru,  i.  228. 
Kalsunda,  iii.  43. 
Kal-umar,  iii.  346. 
Kalun-jirun,  ii.  119. 
Kamach,  i.  447. 
Kamafitufl,  ii.  255. 
Kamagii,  iii.  522. 
Kamakshi,  iii.  449. 
Kamal,  i.  71. 

kakri,  i.  72. 

phul,  ii.  510. 


It 
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KamaTa,  i.  71,  iii.  296. 
Kamala-ni-mala,  i.  55. 
Kamalata,  ii.  540. 
Kamanchi-chetta,  ii.  549. 
Kamappu,  iii.  383. 
Kamarkas,  i.  454,  iii.  89. 
Kaxnazarijas,  ii.  257,  iii.  125. 
Kambhari,  iii.  70. 
Kamboja,  iii.  264. 
Kambu-malini,  ii.  516. 
Kambn-pusbpi,  ii.  516. 
Kamela-mavu,  iii.  296. 
Kamila,  iii.  296. 
Kamini,  i.  265. 
Kaminpulai,  iii.  138. 
Kamkam,  ii.  370. 
Kam-kastiiri,  iii.  83. 
Kamla-nebn,  i.  270. 
Kamobi,  iii.  264. 
Kamohi-jo-cbodo,  ii.  264, 
Kamobi-jo-pnn,  iii.  264. 
Kampilla,  iii.  296. 
Kamraj,  i.  365. 
Elamrup,  iii.  345. 
Kamngu,  iii.  522. 
Kamnn,  ii.  114. 
Kamun-f-Farsi,  ii.  114. 
Kamun-i-Elirmani,  ii.  114. 
Kamun-i-muluki,  ii.  117. 
Kamun-i-Nabti,  u.  114. 
Kamuni,  ii.  549. 
KamiiB,  iii.  375. 
Kana,  iii.  176. 
Kana-mula,  iii.  178. 
Kanab,  iii.  323. 
Kanakbira,  iii.  323. 
Kanakaia,  i.  366. 
Kanakapbala,  iii.  281. 
Kanbher,  iii.  394. 
Kanako,  iii.  281. 
Kanakchampa,  i.  233. 
Kanana-eranda,  iii.  274. 
Kanang-karai,  iii.  509. 
Kanapa,  ii.  17. 
Kanapa-tige,  i.  365. 
Kanaphata,  i.  366. 
Kanari,  i.  320. 
Kanari,  i.  320.   * 
Kanbil,  iii.  297. 
Ranch,  i.  260. 
KancHa,  iii.  319. 
Kanchana,  i.  536. 
Kanchaoara,  ii.  536. 
KAncbara,  iii.  509. 
Kanchari,  ii.  322. 
Kanohata,  iii.  509. 
Kancbava-ela,  iii .  3 1 9 . 
Kancbavu-pala,  iii.  319. 
Kancbava-vitta,  iii.  319. 
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Kanohi,  li.  549,  iii.  294. 
Kanchi-chettu,  ii.  549. 
Kanchi-vala,  i.  536. 
Kanchkiiri,  iii.  313. 
Kanchnki,  ii.  566. 
Kanchuri,  iii.  313. 
Kand,  iii.  593. 
Kanda,  iii.  476,  545. 
Kandabari-hiog,  ii.  151. 
Kandal,  ii.  156. 
Kandamani,  iii.  449. 
Kandamurgarittam,  iii.  504. 
Kandan-kattiri,  ii.  557. 
Kandarola-mara,  i.  213. 
Kande — see  Kanda. 
Kandel,  i.  499. 
Kandelia  Bheedii,  i.  499. 
Kandir  yak,  iii.  325. 
Kandul,  i.  228,  iii.  356. 
Kangar-i-safed,  ii.  306. 
Kangrar-khar,  iii.  143. 
Kanghi,  i.  207. 
Kanguni,  iT  344. 
Kaniar,  i.  333. 
Kanir,  ii.  398. 
Kanigila,  ii.  398. 
Kanjalkama,  i.  170. 
Kanjiram-eitthal,  iii.  231. 
Kanjiyal,  iii.  444. 
Kankahar,  i.  322. 
Kaokir,  i.  319. 
Kanki,  ii.  367. 
Kankol,  iii.  180. 
Kankola,  iii.  180. 
Kankra,  ii.  211. 
Kanna,  ii.  509. 
Kankuti,  i.  523. 
Kanni  elam,  iii.  433. 
Kannirakkuru,  ii.  458. 
Kanocha,  iii.  265. 
Kanphal,  ii.  315. 
Kanphuti,  i.  131,  366. 
Kanta-bharanni,  iii.  68. 
Kanta-giirkamaiy  ii.  384. 
Kantaiati,  iii.  43. 
Kantakara,  ii.  557. 
Kantakaii,  ii.  557. 
Kantakarya-valeha,  ii.  558. 
KantakiDi,  ii.  557. 
Kantanatia,  iii.  138. 
Kantashelio,  iii.  43. 
Kantawaras,  ii.  308. 
Kantaka-drnma,  i.  215. 
Kantaka-pattra,  iii.  468. 
Kantalo-dambho,  iii.  138. 
Kantam-kattiri,  ii.  557. 
Kante-dhotara,  ii.  585. 
Kante-hasan,  iii.  268. 


Ejuite-kangi    {Syn»    lot    Dioflcorea 

aculeata),  iii.  551. 
Kante-inath,  iii.  138. 
Kante-ringani,  ii.  557« 
Kanturiynn,  i.  157. 
Kanuga  chettu,  i.  468. . 
Kanva],  i.  71. 
Kanwel,  iii.  464. 
Kanyaka,  iii.  468. 
Kapala,  iii.  296. 
Kapas,  i.  2J5. 
Kapata,  i.  207. 

Kafur,  iii.  200.  ^ 

Kaon-leang-keangts^e,  iii.  441. 
Kapikachcho,  i.  448. 
Kapi  priya,  i.  282. 
Kapi-tana,  i.  562. 
Kapittha,  i.  282. 
Kapila,  iii.  2^6,  300. 

„     pod,  iii.  296. 
Kapili,  iu.  ?00. 
Kapita,  iii.  296. 
Kapli,  iii.  296. 
Kapnop,  i.  116, 
Kapok  cake,  i.  217. 
Kapota-varni,  iii.  428. 
Kappal-melaka,  ii.  563. 
Kapur,  i.  198,  iii.  200. 
Kapnr-bhendi   {Syn,  for    Nareg^mia 

alata),  i.  333. 
Kapur-kachri,  iii.  414,  417. 
Kapur-madbura,  iii.  138. 
Kapur-pbuti,  iii.  138, 
Kapura,  i.  198,  iii.  200. 
Kapura-kachali,  iii.  417. 
Kapiirli,  iii.  92. 
Kar,  ii.  308. 
Kara— *<•*  Karvi. 
Karabi,  ii.  398. 
Karachura,  iii.  399. 
Karafs,  ii.  122. 
Karafs-el-jibali,  ii.  139. 
Karabata,  iii.  295. 
Karai,  i.  228. 
Karai-cbeddi,  ii.  210. 
Karai -gond,  i.  228. 
Karaila.  i.  132. 
Karak,  1. 135. 
Karakarbuda,  iii.  346. 
Karakkaya,  ii.  1. 
Karala,  ii.  78. 
Karala-gida,  iii.  301. 
Karalvekam,  iii.  159. 
Karalye,  ii.  241, 
Karam,  i.306,  ii.  171  . 
Karamada,  ii.  419. 
Karamardaka,  ii.  419. 
Karamcha,  ii.  4i9. 
Karandhis,  i.  53. 
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Earanfal,  ii.  21. 
Earanfal-i-bustani,  iii.  90. 
Earanj,  i.  468. 

„       oU,  i.  470. 
Karanja,  L  468. 
Karankvsa,  iii.  662. 
Karantoli,  ii.  76. 
Karata-pida,  ii.  413. 
Earannda,  ii.  419. 
Karavanda,  ii.  4L9. 
Karavella,  ii.  79. 
Earavira,  ii.  398. 
Karavi-vaUi,  ii.  89. 
Karavu-badam,  i.  663. 
Earawiyaor  Karuya,  ii.'120. 
Karawija-i-daahti   (Tertian   Sjfn,  for 

C.  macnlatum),  ii.  110. 
Karaz,  i.  642. 
Kardi,  ii.  308. 
Kare,  ii.  207,  iii.  79. 
Earekai,  ii.  419. 
Earela,  ii.  78. 
Eare-Iakkiy  iii.  73. 
Earela-toria,  ii.  80. 
Earellu,  iii.  26. 
Earerua,  ii.  469. 
Earesha-langanni,  ii.  266. 
Earfiynn,  iii.  180. 
Earhi-nimb,  i.  262. 
Eari,  i^i.  79,  80,  380. 
Elari-bauta,  ii.  446. 
Eari-bevu,  1.  262. 
Earigu,  ii.  683. 
Earihari~«^«  Ealihari. 
Earijali,  i.  666. 
Earijinange,  i.  474. 
Eari-jirigi,  L  28. 
Earimpa,  iii.  692. 
Eariiida~«^  Earannda. 
Earinga,  ii.  107. 
Earinghota,  i.  293. 
Earin  Njoti,  i.  294. 
Earintoomba,  iii.  122. 
Earipippali,  iii.  643. 
Earira,  i.  136. 
Earit,  ii.  66. 
Eariumbu,  ii.  424. 
Earivana,  ii.  107. 
Earivembu-maram,  i.  319. 
Eariyepa-chettu,  i.  262. 
Eariya-polam,  iii.  467. 
Eariz,  iii.  41. 
Earkani,  i.  364. 
Ejurakataka,  ii.  77. 
Earkata-sringi,  i.  374. 
Earkol,  ii.  380. 
Earkom,  iii.  464. 
Earkora — tee  Sonkanu. 
Earlingen,  ii.  89. 


Earmat-el-baida— fM  Hal-el-kilkil. 

Earmikara,  i.  71. 

Eamasphota,  i.  366. 

Earnikara,  i.  233. 

Earnike,  i.  469. 

Earodio,  i.  366. 

Earonda,  ii.  419. 

Earonta,  iii.  34. 

Earonjha,  ii.  121. 

Earpas,  i.  226. 

Ejirpasamu,  i;  226. 

Earpasi,  i.  226. 

Earpo-kariahi,  i.  412. 

Earpor,  iii.  7,  200. 

Earpura,  iii.  200. 

Earpura-kaohali    or      Eapur-kachri 

iii.  417. 
Earpura-yalli,  iii.  92. 
Earporam,  iii.  200. 
Karpushpu,  iii.  426. 
Earrapu-damar,  i.  319. 
Earsanah,  ii.  646. 
Earn,  ii.  610. 
Eani-badam,  i.  663. 
Earu-bhopala,  ii.  67. 
Eara-bogi-vittulu,  i.  412. 
Earu-parval,  ii.  73. 
Eam-pogaku,  ii.  266. 
Eani-yappa,  ii.  20. 
Earu-veppilai,  i.  262. 
Earu-wageti,  i.  268. 
Earmnbu,  iii.  692. 
Eamna,  i.  269,  iii.  646. 
Eanmkanam,  i.  623. 
Eanm-ahiragam,  i.  28. 
Earva-badam,  i.  663. 
Earva-bhopala,  ii.  67. 
Earva-inditfjaa,  ii.  392. 
Earran,  ii.  183. 
Earvi  or  Earwi,  i.  60. 
Earwat,  iii.  846. 
Earwaya — tee  Earawiya. 
Earwi  or  Earvi,  i.  60. 
Earwi-nai,  ii.  90. 
Earwi- tumbi,  ii.  67. 
Earwi-turai,  ii.  80. 
Earwi-wageti,  i.  208. 
Easab-ed-darira,  ii.  612,  iii.  539. 
Easagbini  {8ant.  8j/n.  for  Barhanta). 

iii.  313. 
Easalu^  iii.  644. 
Easai,  iii.  573. 
Easai-bij   (Bombay    5|fff.    for     Ooix 

lacryma),  iii.  673. 
Easamarda,  i.  620. 
Eash  {Sjfn.  for  Ensa),  iii.  576. 
Eaftbamarain,  ii.  86. 
Eaahab-ee-Sini,  iii  501. 
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Kashsppn-vadam-lcoitait  U  60d« 

Ejishfa,  i.  296. 

ICashim,  i.  583. 

Kashkas^  i.  73. 

Kaahkash-i-mansur,  i.  108. 

Kashmira,  ii.  296. 

Kasluniri-banafshahi  i.  HI- 

Kashshing,  i.  287. 

Kashtha  kadali,  iii.  460, 

Kasiru,  iii.  665. 

Kasisa,  i.  118. 

Xasni,  ii.  311. 

Kasondai  L  620. 

Kasondi,  i.  620. 

Xasoos,  ii.  547« 

Kasrat-el-azlaa,  iii.  128« 

Kasrike,  iii.  367. 

Kassar,  i.  366. 

Kassu,  i.  670. 

Kaatula,  iii.  47* 

Kasturi-arishina,  iii.  396. 

Kasturi-bhenda-che-bij,  i.  209, 

Kastori-bhenda-viitnlQ,  i.  209. 

Kasturi-dana,  i.  209. 

Kasturi-manjal,  iii.  396. 

Kasturi-pasupa,  iii.  396. 

Kasus,  ii.  648. 

Katad,  i.  480. 

Katai  {Si/n.  for  Eantakari),  ii.  667, 

Katak,  ii.  506. 

Katak-kalH,  iii.  264, 

Kataka,  ii.  606. 

Eatalati,  iii.  136. 

Katal-teima,  iii.  620, 

Katampam,  ii.  264. 

Katampu,  ii.  264. 

Katarali,  ii.  410. 

Katera,  i.  684. 

Katfit,  ii.  627. 

Kat-gular,  iii.  346. 

Katgamnrgam-netorii  iii.  604, 

Kath,  i.  557,  ii.  172. 

Katha,  i.  667,  u.  172. 

Katha-champa,  i.  233. 

Katha-el-himar,  ii.  96, 

Kathal  (Spfti,  for  AitooarpviB  integri- 

folia),  iii.  356. 
Kathbel,  i.  281. 
Kathbol,  i.  559. 
Kathii'-el-rakab,  iii.  143. 
Kathira,  i.  161. 
Katho,  i.  567. 
Katidans,  iii.  428, 
Kat-ili-micham,  i.  266. 
Katir-el-dam  {Arabic  Sifn,  for  DrAgon's 

blood),  iii.  632. 
E^Hra,  i.  479. 
Eatira-i-Hindi,  i.  161, 
Katir-ed-damf  iii.  606, 


Eatkaleja,  i.  964. 

Katkaranj,  i.  496. 

Katki,  iii.  10. 

Eat-kumbla,iii.  294, 

Eatlata,  i.  236, 

Katie* tige,  i.  67. 

Eat-monmgi,  i,  430. 

Katnim,  i.  262, 

Katori,  i.  53. 

Katon-kaida-marayaraylui.  388, 

Katon-theka-maraTaka,  iii.  888, 

Elalpbal,  iii.  366. 

Eatrabnnga,  iii.  163. 

Katri,  iiL  76. 

Katri-indrayaxiy  ii.  96, 

Katr-makkeh,  iii.  506, 

Eatruvazhe ,  iii.  467, 

Eatsareya,  iii.  43. 

Eattagiri,  iii.  163. 

Eattai-jati,  ii.  681. 

Katta-kamba,  i.  657,  ii.  172, 

Eattali-papas,  ii.  99. 

Katta-manakku,  iii.  274, 

Eatta  or  Katha,  i.  567. 

Kattathi,  i.  637. 

Katta-vanakka,  iii.  274,   . 

Kattamandu,  iii.  266, 

Eattrina  {Sans.  Syn.  for  Andropogom 

Schoenantlius),  iii.  557. 
Eattu  or  Eatu-alandu,  i.  491, 
Kattu-badra,  iii.  421. 
Eattn-bula,  iii.  449. 
Elattu-granthi,  iii.  178, 
Katta-illupai,  ii.  856. 
Eattu-irki,  iii.  37. 
Eattu-kapel,  iii.  493. 
Eattu-kasturi,  i.  209. 
•Kattu-kodi,  i.  67. 
Eattn-kol,  i.  623. 
Eattn-mallangi,  ii.  256, 
Kattu-mannal,  iii.  396,  426. 
Eatta-mazinar — see  Kattn*mwTHift1  ■ 
Kattu-nimbe-gida,  i.  2G6. 
Eattu-narinniJ,  iii.  34. 
Eattu-nirori,  iii.  264. 
Eattu-pepudal,  ii.  73, 
Eattu-popillay,  ii.  322. 
Kattu-rohini  or  Katulm-rogani,  iii,  10. 
Katta-ahiragam,  ii.  241. 
Eattu 'tninattii  ii.  66. 
Eattu- tninbi,  ii.  68, 
Eattu-tuttuva,  iii.  86. 
Eattulli,  iii.  476. 
Eatuka-kola,  iii.  180. 
Eatuka-valli,  u.  469. 
Katuku-rogani.  iii.  10. 
Eatuku-roni,  iii.  10. 
Eatumbhi,  i<  344, 
Katvel,  u.  66, 
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Eau-kan,  ii.  264. 

Eaimdaly  ii.  70. 

KauiiU>  iii.  507. 

Eaunphal  (St/n.  for  Trad#0cant&a  azill* 

aria),  iii.  610. 
Eaiir  (Punjab  Syn.  for  Eatki)^  iii.  10. 
Eaoreya,  ii.  391. 
Eavacula,  ii.  49. 
Eayadoriy  ii.  92. 
Karale-che-dole,  ii.  92. 
KavaU,  i.  228,  ii.  460. 
Eavath  or  Ejtvith,  i.  281. 
Eayatha  or  Kavltha,  i.  281. 
Kayathenthiy  i.  469. 
^Elajam,  ii.  141, 147- 
Kayaphala,  iii.  355, 
Kayapati-che-tel,  ii.  23, 
Kayaputi  ka-tel,  ii.  23. 
Kajoo-oorb,  iii.  252. 
Kaypati-xiu-tel,  ii.  23. 
Kaznzr-sldkkay,  i.  496. 
Eazneh-i-dashti    (Fertian 

Khori),  iu.  562. 
Kedang^y  i.  474r 
Kee — «MEi. 
Kekku-virai,  ii.'lW. 
Kekka-vittulu,  ii.  119. 
Kekkuni  oil,  iii.  278. 
Kela,  iii.  443. 
Kela-miiaali,  iii.  462. 
Keli-kadam,  u.  171. 
Kema,  ii.  143. 
Eema-i^asp,  ii,  166, 
KempiL-gandha-ohekke,  i.  462. 
Kempu-Ahibe-haxmu,  ii.  30. 
Eemuka,  iii.  427. 
Kenjige,  i.  506. 
Kena,  iii.  509. 
Kennegiluy  i.  412. 
Keora,  ill.  536. 
Keore-ka-mul,  iii;  451. 
Keri,  i.  382. 
Kemi,  ii.  364. 
Kesar,  iii.  464. 
Kesar-bondi,  i.  150. 
Eesar-ki-roti     {Syn, 

saffron),  iii.  458. 
Eesara,  ii.  362. 
Kesaraja,  ii.  266. 
Eesari,  i.  347,  iii.  452. 
Kesri,  i.  150,  iii.  14S. 
Kesnria,  ii.  266. 
Ketaka,  iii.  535. 
£etmie  acide,  i.  212. 

k  fenilles  de  chauTre,  i.  213. 

Ambrette,  i.  209. 

comestible,  i.  210. 

de  Cochui-Ghine,  i.  204. 
Ken,  iii.  427. 


for     Persiaii 


I 

if 


EeTada,  Iii.  585. 
Eleyani^  i.  232. 
Keya,  iii.  535. 
Ehadaki-rasna,  Hi.  894. 
Khadira,  i.  557. 
Khadiri,  i.  538. 
Ehaya  naga,  iii.  480. 
Ehair,  i.  559. 
SSiair-buya  (5y».    for 

mom),  iii.  429. 
Khair-ohampa,  ii.  421. 
Ehair-sar,  i.  558. 
Kbairya,  i.  511. 
Khaja,  iii.  268. 
Khajgoli-che-yel,  i.  365. 
Ehalkolti,  iii.  813. 
Khakar,  i.  454. 

Khakar-no-gond,  i.  454* 
Khak8hi,i.  121. 
Kbalbani,  ii.  153. 
Kbama,  iii.  369. 
Khamjaria^  ii.  569. 
Ehanda,  iii.  369,  593. 

Ehanda-knsmandaka,  ii.  69. 
Ehanderos,  iji.  580. 
Khandesh  opinm,  i.  89. 
Khandyel,  i.  355. 
Ehanik-el-namir,  i.  II. 
Ehanik-el-zeib,  i.  IK 
Khanno  oil,  iii,  378. 
Ehappar-kadu,  ii.  456. 
Elhapra,  iii.  130. 
Khar-i-buz,  i.  418. 
Khar-i-khasak,  ii.  268. 
Khar-i-ahutr,  i.  418. 
Khar-i-suhnk,  ii.  263. 
Ehara-pisteh,  i.  380. 
Eharaka,  iii.  268. 
Kharaki-rasna,  ii.  437. 
Ehar-brahmi,  ii.  107. 
Khardal,i.  124,  u.  382. 
Ehardi,  ii.  545. 
Ehargas,  iii.  346. 
Khank,  iii.  520. 
Kharjara,  iii.  520. 
Khark,u.  431. 
Khar-kushta,  ii.  60. 
Elharoti,  iii.  346. 
Ehaipat,i.  319. 
Eharsan,  i.  401, 
Eharsing,  iii.  23. 
Eharya^  iii.  346. 
Kharya-yattra,  iii.  125. 
Khaiya,  iii.  504. 
Kliarzalirah,  ii.  399. 
Khasak,  i.  244. 
Ehasak-danah.  ii.  308. 
Ehashabi,  iu.  505. 
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KluuikhAS,  i.  73,  iii.  671. 

Khaskhas-i-nuuisary  i.  108. 

Khaas,  iii.  571. 

Khaas-el-himar,  ii.  524« 

Khatkhati,  i.  238, 

Khatumbro,  i.  366. 

Khavi,  iii.  662. 

Khaya-i-ibliB,  i.  497. 

Khee-khowa,  ii.  319. 

Khera-baval,  i.  667. 

Khera-chapha,  ii.  491. 

Khersal,  i.  -668. 

Eheaari,  i.  439. 

Khet-papra  or  papada,  ii  197. 

Khi-brahmi^  ii.  107. 

Khilal,  iii.  366. 

IDulaf-Ql-Balkhi     (Fenian    Sffn.    lor 

Salix  caprea),^  iii.  866. 
Khilal-i-Khalil,  ii.  133. 
Kbilal-el-mamun,  iii.  663. 
Khlnjak,  i.  377. 
Khip,  i.  401. 
Kbirkhejur,  ii.  364. 
Khirvaay  iii.  302. 
Khitmi,  i.  206. 
Kbitmi  i-knchak,  i.  206. 
KhiTar-chambar  or  sbambar,  i.  611. 
Kbiyar-i-khar,  ii.  96. 
Kbobeil    (Arabic   Sun,   for   Braffon'a 

Uood),  iii.  632. 
Kbokii  ii.  8. 
KhokaU,  iii.  291. 
Kho-maxiig,  iii.  816. 
Khopra,  iii.  616. 
Kborasau  thorn,  i.  418. 
Khorasani-ajamo,  ii.  626. 
JKhoraaani-ajowaD,  ii,  110,  626. 
Khorasani-omami  iu  626. 
Khorasani-oya,  ii.  626. 
Khorasani-Tadakki,  u.  626. 
Khorasani-yamam,  ii.  626. 
Kborasani-yatnAni,  ii.  626. 
Kborasani-yomami  ii.  626. 
Khoreti,  iii.  346. 
Kbnbah,  i.  122. 
Khubazi,  i.  204. 
Kbnbkalan,  i.  121. 
Kbulakhndi,  ii.  107. 
Khulanjan,  iii.  437. 
Kbnlkhal-dingala,  i.  400. 
Khon-i-sijrawaah,  iii.  606. 
Khnnaa,  iii.  479. 
KJmraflaxii— ^M  fiLhoraBani. 
KhnrasU,  ii.  376. 
Khnam-dam  (lenian  Syn,  for  Alpinis 

officinamm),  iii.  437. 
S:hii8jnci.uth.tbalab,  iii.  386. 
Eliasusi,  i  116. 

EiohobiU-gaddda,  iu.  399. 


Eichohill-panda,  i.  268. 

Kichohili-paaham,  i.  268. 

Kikar,  i,  667. 

Kilaipaik-kizhanga,  iii.  486. 

Kilal-el-mamim,  iii.  633. 

Kilam,  iii,  220. 

£ilan-ka-tel,  iu.  380. 

Kilayari,  iii.  483. 

Kil-dam — iee  Baanra. 

Kilkil  (^5^.  for  yariooB  dmga). 

Kil2,  iii.  211. 

Kimnl,  i.  393. 

Kina-kina,  ii.  176. 

Kinar,  i.  360. 

KinbU,  iu.  297. 

Kind's  cumin,  ii.  116. 

Eini,  iii.  136. 

Einic  aoid,  ii.  188. 

Kinjal,  ii.  16. 

Kinjalka,  i,  71. 

Kinkini,  ii.  867,  649. 

Einnab    (Arabic  Sun.  for  C.  Batiya), 

iii.  322. 
Kinnatn,  iii.  302. 
Kinneb,  ii.  l53. 
Kino,  i.  465,  637. 
Kinoin,  i.  467. 
Kinoyin,  ii.  876. 
Kirait,  ii.  611,  iii.  46. 
Kiramal,  i.  468. 
KiramaTi  iii.  163. 
Eirambu,  ii.  20.    \ 
Kiranelli-gida,  iii.  266. 
Kiiara,  iL  76. 
Kiratadi-taila,  ii.  612. 
Kirata-tikta,  u.  611. 
Eiratbi,  iii.  489. 
Eirayat,  ii.  611,  iii.  46. 
Kirbut,  ii.  64. 
-Eirobak,  ii.  627. 
Eirdamana,  ii.  110. 
Eirfah,  iii.  204. 
Eirfat-ed-darsim«  iii.  204. 
Eiri-purandaa,  ii.  200. 
Eiiisbiyani,  iii.  366. 
Eirkiindi,  iii.  274. 
Eiimala,  ii.  288. 
Eirmani-ajamo,  ii.  288. 
Eirmani-ova,  ii.  288. 
Eimi,  U.  210. 
Eirs-giyab,  ii.  136. 
Eirtana,  i.  470. 
Eiryali,  i.  611. 
Eiryat,  m.  46. 
Eishar-kimdiir,  i.  296. 
Eiahmishy  i.  367. 
Eishmiflh-i-kawalijan,  iii.  227. 
Eishmiah-kawili,  iii.  227. 
Kiahnij,  ti.  130. 


44 


IKDIX. 


Kiaht-bar-kisht,  i.  232. 
Kitrana,  ii.  95. 
Kittale,  i.  269. 
Kivanch,  i.  447. 
Kiwachh,  i.  447. 
Kizba-neUi,  iii.  266. 
Kizhkay-nelli,  iii.  S6d. 
Kleeyerige  Boom,  ii.  519. 
Klimmend  kraaaoog,  ii.  503* 
Enikus,  iL  308. 
Knot-grasH,  iii.  148. 
Koat-komal,  iii.  60. 
Kochaiy  i.  560. 
Kochilachi  pulla,  iii.  510. 
Kochindai  iii.  476. 
Kochrik,  i.  46. 
Kodamuraka,  ii.  391* 
Kodasiga,  ii.  391. 
Kodasigina,  iii.  269. 
Kodava-porsh,  i.  338» 
Kodi-kakkatan-yirai>ii.  590* 
Kodi-murokkan,  i.  458. 
Eodi-palai,  ii.  444. 
Koditani,  iii.  316. 
Kodu-murakkan-bija,  ii.  392. 
Eoenigin,  i.  265. 
Kobala,  ii.  68. 
Kohi-bbang,  ii.  631. 
Kobl-Farsi,  i.  477. 
Kobl-Elinnaiiiy  i.  477* 
Koiyely  iii.  76. 
Kokanii  i.  164. 
Eokam  butter,  i.  164. 
Eokam-cha-tel,  i.  164. 
Kokam  fruit,  i.  164. 
Kokanada,  i.  71. 

Eokilakaba,  iii.  36. 

Kokkita,  ii.  541. 

Kokoranj,  ii.  15. 

Kolatungamuste,  iii.  554. 

Kola-valika,  iii.  36. 

Kolavu,  i.  509. 

Eolojan,  i.  363. 

Koli-cbe-cbutar,  iii  45. 

Kolista,  iii.  36. 

Kolkanda,  iii.  476. 

Kolkapbnl,  ii.  406. 

Kolla,  i.  509. 

Kollay-cottaynellay,  iii.  70» 

KoUi-vittulu,  ii.  530. 

KoUu,  i.  489. 
*  Eolluk-kay-vclai,  i.  415» 

Kolsunda,  iii.  36. 

Komal,  ii.  138. 

Komari,  iii.  467. 

Komri,  i.  506. 

Ron,  i.  479. 

Konda-amadam^  ill.  811. 

Xjo&da-gogu»  1. 161. 


Konda-iuTi,  iii.  847. 
Eonda-kalava,  iii.  41ff. 
Konda-kaabinda,  i.  260^. 
Konda-tamara,  iii.  503» 
Konda-yepa,  i.  330. 
Kongles,  i.  218. 
£onnaii,  i.  511* 
Konnari,  iii.  554. 
.  Konraik-kai,  i.  511. 
Kenya,  iii.  287. 
'Koo-—9ee  Ku. 
KooUUya,  i.  430. 
Koopamayuee,  iii.  292. 
Kooroonthoo,  iii.  280. 
Korai,  iii.  552. 
Korakauda,  iii.  467. 
Korakapnli,  i.  168. 
Kora-miaddi,  iii.  268. 
Korangi,  iii.  428. 
Koran-tutti,  i.  208. 
Korapbad,  iii.  467* 
Korarimscardamomf  iii.  43il 
Koratti,  ii.  70. 
Koreta,  i.  206. 
Korinda,  ii.  419» 
Koriynn,  ii.  130. 
Kosbatald,  ii.  81. 
Kosbta,  ii.  296. 
KoBimby  i.  370. 
Koain,  i.  573. 
Kost-kulijan,  iii.  440^ 
Kotamalliy  ii.  129. 
Kotampan,  iii.  607. 
Kota-valli,  iii.  543. 
Kote,  iii.  287. 
Kotba,  i.  281. 
Kotba-gandbal,  ii.  214* 
Kotbmir,  ii.  129. 
Kottai-mundiri,  i.  385. 
Kottak-karandai,  ii.  25T» 
Kottruk,  ii.  104. 

Kottumbari,  ii.  129.         • 

Kotu-veli,  ii.  329. 

Kountiri.  265. 

Eloura-sana,  ii.  256. 

Kouri-buti,  ii.  523. 

Koosso,  i.  571. 

Koyaiyii.  86. 

Koyaria,i.  515. 

Koyidara,  i.  536^ 

Kowit^i.  281. 

Eracbura,  iii.  899» 

Krade,  iu.  345. 

Kramuka,  iii.  22. 

Krifibna-cbura,  i.  50G. 

Krisbna-jiraka,  i.  28»  ii.  II9. 

Kri8bna>kaxnboji,iii.  264» 
Krisbna-keli,  iii.  132: 

Kiiabjut-pbiUa*  iL  419. 
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yriftlma»8ariva»  ii.  424. 

Krishna- tamara,  ill.  449. 

KJ8hetra-I>aTpata,  i.  69,  ii.  198. 

Kshetra-vakra,  i.  69. 

Kshira-champa,  ii.  421. 

Kshira-kakkoli,  i.  268. 

Kshira-kshaya,  ii.  467* 

Kahili,  ii.  364. 

Kshirini,  i.  457. 

EjBhudra^g^nixnantha,  iii.  77. 

Kiia(  Tamt/ for  0.  angustifolia),  iii.  406. 

Kubar,  iii.  424. 

Kubja-prasarani-tai]a»  ii.  229. 

Kubo,  iii.  123. 

Knchaphala,  ii.  44. 

Kuchela,  ii.  459. 

Knchila,  ii.  458. 

Kuchila-lata,  ii.  602. 

Kuda,  ii.  391. 

Hoidari,  ii.  89. 

Kudrap-dukka,  i.  231. 

Kudumiria-wel|  i.  260* 

Kuhili,  i.  447. 

Kuhl,  iii.  605. 

Kugar-lata,  ii.  81. 

Kugar^vel,  ii.  81. 

Kukka-pala,  ii.  437. 

Kukkavamintai  i.  131* 

Kukronda,  ii.  252. 

Kukseem,  ii.  243. 

Kukshima,  iii.  4. 

Kuksnngh,  ii.  252. 

Kukubha,  ii.  11. 

Kukundara,  ii.  252. 

Kuknra-chura,  ii.  211. 

Kukkura-dru,  ii.  253. 

Kiakkur-chita,  iii.  211. 

Kulahala,  iii.  4. 

Kiilahpar,  ii.  143. 

Knlaka,  ii.  459. 

Kulanjana,  iii.  441.  ' 

Kulan-nn-phul,  iii.  123. 

Kulap-palai,  ii.  391. 

Kulappalai-virai,  ii.  392. 

Kulattha,  i.  489. 

Kulhari,  iii.  480. 

KuH,  iii.  287. 

Knliakhara,  iii.  36. 

Knlijan,  iii.  437. 

KuUa-kith,  iii.  338. 

Kullepashi,  iii.  628. 

Knlthi,  i.  489. 

Knlu,  i.  228. 

Kulugolika,  iii.  36. 

Kmnara,  iii.  467. 

Ktunbai,  ii.  207. 

Kumbha,  ii.  19. 

Kumbha-phol,  iii.  123. 

Kiuabha>Toni»  iii.  123.. 


Kumbhi,  ii.  19. 
Knnbhi-paki,'  iii.  366. 
Kumbhia,  ii.  12. 
Kumbuli,  ii.  68. 
Kumbuln,  iii.  70. 
Kmnkum,  iii:  453* 
Kninra,  ii.  68. 
Kumra-pindi,  iii.  138. 
Kumuda^  iii.  356. 
Kiinar,  i.  350. 
Knnchy  iii.  573. 
Kiinohaphala,  ii.  459. 
Kimohicka,  ii.  114. 
Kundel,  ii.  161. 
Kunderu,  i.  477. 
Kundur,  i.  295. 
Kondur-el-iuadahraj,  i.  296* 
Knndar-el-uiisa,  i.  296. 
Kmidur-el-zakar,  1.  296. 
Kundnri,  ii.  86. 
Knndiiru,  i.  296. 
Kunjili^am,  i.  196. 
Kungxim-pn,  iii.  463. 
Kuniad,  i.  477,  iii.  28. 
Kunkn,  i.  347. 
Kunkudu-ka^alu,  i.  368. 
Kunkoma,  iii.  453. 
Kontali,  ii.  95. 
Kuntiga,  ii.  442. 
Kupaimeni,  iii*  291. 
Kupanti,  ii.  561. 
Kupa-yeela,  ii.  424. 
Kapeiron,  iii.  553. 
Kupiln,  ii.  459. 
Kuppa-mani,  iu.  291. 
Kuppaichettu,  iii.  291. 
Kuppaimeni,  iii.  291. 
Kiippi,  iii.  291. 
Kurak,  i.  319. 
Koraohilla,  ii.  469. 
Kurangaka,iii.  296. 
Kuranta,  iii.  43. 
Kiira\aka,  iii.  43. 
Kurcha-sekh-ara,  iii.  614. 
Kurchi,  ii.  391. 
Kurdn,  iii.  139. 
Kurfah,  i.  158. 
Kurfus,  i.  225. 
Kurkha,  iii.  92. 
Kurki,  ii.  427. 
Kurkiir-jihwa,  i.  364. 
Komah,  iii.  41. 
Knrpa,  ii.  85. 
Kurti,  iii.  287,  400. 
Kurachitta,  ii.  469. 
Knru  Chuntz,  i.  236. 
Kuru-el-asafir,  iii,  142. 
Kiiru-khajur,  i.  332. 
Kum-Vutki,  iu.  ID. 
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Knra-mnlaka,  iii.  166. 

Knmpale,  iii.  272. 

Kanivaka,  iii.  43. 

Kuraveylam,  i.  656. 

Kuravingi,  ii.  527. 

KuraYTandadawani  ii.  69. 

Kummba,  iii.  123. 

Kummiai  ii.  419. 

Kurapu-maruta-manun,  ii.  16. 

Kurtam,  ii.  808. 

KwmjtL^iee  KaxKWj%* 

Kuaa,  iii.  575. 

KoBar,  i.  319. 

■Kuaayehelai  iii.  693. 

Kushmanda,  ii.  68. 

Kushta,  ii.  296. 

Kuahta-patali,  iii.  20. 

KuBhombai  ii.  308. 

Knflhnth  or  Kushootli,  i.  475,  ii.  547. 

Kuat-ei-bahri,  u.  297,  ui.  451. 

Kust-el-halu,  ii.  298,  iii.  451. 

KTut'i-Bhami,  ii.  259. 

Kust-i-ahirin,  ii.  298. 

Knst-i-talkh,  ii.  298. 

KuBthnmbaii,  U.  129. 

Knfium,  ii.  308. 

KnBomba,  ii.  308. 

KuBumbe,  ii.  308. 

KTUumbha,  ii.  308. 

Kut,  ii.  296,  300. 

„    mitha,  ii.  800. 
Kutaila,  i.  110. 
Kntaiajii.  392. 
Entaiariflhta,  ii.  892. 
Kutakan,  ii.  107. 
Kntaki,  iii.  4,  10. 
Eutarana,  ii.  527. 
Eutchoo,  iu.  404. 
Eutherai-kolapadi,  ii.  536. 
Enthekar,  i.  411. 
Entki,  iu.  10. 
Euttra,  iii.  7. 
Euttan,  i.  125. 
Euyali,  ii.  68. 
Enyara,  iii.  424,  467. 
Enzbora,  ii.  130. 
Ewei,  iii.  204. 
Eyadage,  iii.  535. 
Eydia  oalydna,  i.'  228. 
Ejllingia  monoce^hala,  i.  21,  iii.  556. 
,1        triceps,  iii.  556. 


Labiatse,  iii.  83. 
Labidat-el-baida,  iii.  1. 
Lactnca  Heyneana,  ii.  319. 

„        Bcariola,  ii.  313. 
Laotucarimn,  ii.  314. 
Lactado  add,  ii.  315. 


Laotadn,  ii.  314. 

Lactnoone,  ii.  314. 

Ladies'  onook,  i.  80. 

Lagenandra  toxioaria,  i.  10,  iii.  648. 

Lagenaria  viilgaria,  ii.  67. 

Laggera  aurita,  ii.  255. 

Laghu-khatai,  ii.  557. 

Lagondium,  iii.  74. 

Lahana-gokhra,  i,  248. 

Lihan-ldbari-naiTel,  iii.  76. 

Laban-nayeti,  iii.  250. 

Labsan,  iii.  488. 

Lai,  i.  477. 

Laiteron,  ii.  319. 

Laitue,  ii.  313. 

Laia,  iii.  602. 

Lajak,  i.  538. 

Lajaln,  i.  247,  538. 

Lain,  i.  247,  538. 

Lakki,  iii.  73. 

Lakri-pagbanbed  or  pashanbed,  1.  585. 

Lakri-rewand-Ghini,  ui.  153. 

Laksbamana,  ii.  581. 

Laksbatara,  i.  455. 

Laksbmi-deyatya,  ii.  562. 

Lal-ambari,  i.  212. 

Lal-babman,  ii.  304. 

Lal-bberenda,  iii.  272. 

Lal-bbm-amla,  iii.  266. 

Lal-bbui-ayala,  iii.  266. 

Lal-bon-layanga,  ii.  49. 

Lal-obandan,  i.  462. 

Lal-obita,  ii.  329. 

Lal-cbitra,  ii.  329. 

Lal-cbitrak,  ii.  329. 

Lal-^acbi-pbiEd,  ii.  80. 

Lai- jam,  ii.  80. 

Lal-mdrayan,  ii.  70. 

Lal-miraob  or  miitsb,  ii.  563. 

Lal-moricb,  ii.  563. 

Lal-safri-am,  ii.  30. 

TiallflmaTitia  Bt^laana,  iii.  90. 

Lalo,  i.  220. 

Lamajjaka,  iii.  562. 

Laminaria  saocbaiina,  iii.  641. 

Lamiak,  iii.  562. 

Lamkaua,  iii.  268. 

Lampooyang,  iii.  401, 

Lompourde,  ii.  262. 

Lampradifleniimi  microoephalam, 

ii.  244. 
Lampnixmi,  iii.  401. 
Lang,  i.  489. 
Langala,  iii.  514. 
LangaUka,  iii.  480. 
Lanka-moriob,  ii  563. 
Lanka-sij,  iii.  252. 
Lang^e  da  femme,  i.  590. 
Langnli,  iii.  480. 
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Lanifera  arbor,  i.  216. 

Lanthopine,  i.  88. 

Lapadi,  iii.  139. 

LappTiliers,  i.  238. 

Larch  Agaric,  iii.  631. 

Laricia,  iii.  632. 

Lasa,  ui.  378. 

Lasan,  iii.  488. 

Lashun,  iii.  488. 

Laaiosiphon  erioceplialiis,  iii.  226. 

Lasora,  ii.  513. 

Lassa,  iu.  378. 

Lasuna,  iii.  488. 

Lata-kasturi,  i.  412. 

Lata-kasturika,  i.  412. 

Lata-phatkari,  i.  866. 

Latak,  i.  245. 

Latchira,  iii.  186. 

Lathyriamns,  i.  490. 

Lathyms  Bativns,  i.  489,  490. 

Laadamne,  i.  88. 

Laudanoaine,  i.  88. 

Launesa  nndicaulis,  ii.  319. 

„       pinnatifida,  ii.  818. 
Laung,  ii.  20. 
Laurel  Bay,  iii.  214. 

„      nut  oil,  i.  173. 
Laurie  aoid,  iii.  216* 
Laurier,  iii.  214. 

„       Hose,  ii.  898. 
LaoiineeB,  iii.  199. 

Lanrotetanine,  iii.  211,  212,  214,  217. 
Iiaiinxs  nobilis,  iii.  214, 
Layala,  iii.  664. 
LaTandula  Stceohas,  ii.  93. 
Layang,  ii.  20. 
Lavanga-pattai,  iii.  203, 
Layanga-patte,  iii.  203. 
Layanga-pn,  ii.  20. 
LayangaliL,  ii.  20. 
Layasat,  ii,  202. 
Lavender  (French),  iii.  93. 

„        cotton,  iii.  94. 
Lawsonia  alba,  ii.  41,  524. 
Lazak-el-dahab,  ii.  157. 
Leaf-nnt,  ii.  17. 

Lebidieropeis  orbicnlarifl,  iii.  269. 
Ledebonna  hyacinthoides,  iii.  478. 

„         maoulata,  iii.  478. 
Lee— ^MLi« 
Leea  orispa, !.  865. 

„    hirta,  i.  366. 

,,    maorophylla,  i.  364. 

„    sambncina,  i.  363. 

„    Staphylea,  i.  363. 
Legnminoeee,  i.  400. 
Lemon,  i«  268. 

„      graas,  iii.  564. 

,f  ,y     oil,  iii.  565« 


Lemon  jnioe,  i.  274. 
Lendi-pippali,  iii.  175. 
Lendya,  iii.  388. 
LeonotiB  nepeteefolia,  iii.  125. 
Leopard's  bane,  ii.  292. 
Lep,  i.  479. 
Lepidin,  i.  1 19. 

Lepidium  graminifolinm,  i.  119. 
Iberis,  i.  118. 
latifoUnm,  i.  119. 
raderale,  i.  119. 

„         satiynm,  i.  120. 
Lettaomia  atropurpurea,  ii.  528» 
Lettuce,  ii.  313. 

„       opium,  ii.  314. 
Leucas  aspera,  iii.  122. 

„     cephalotes,  iii.  128. 

„     linifolia,  iii.  123. 

„     zeylanica,  iii.  123. 
Leucindigo,  i.  410. 
Leucoje,  i.  130. 
Leukoion,  i.  130. 
Lewa,  i.  79. 
Liane  yermifuge,  ii.  13. 
Libadiyun  or  Lifadiyun,  ii.  330. 
Ldchenes,  iii.  627. 
Lignum  Aloes,  iii.  217. 

„       colubrinum,  ii.  508. 
LigoBtmm  Boxburghli,  ii.  380. 
LiUaoesQ,  iii.  567. 
Lili-chahe,  iii.  564. 
Limbado,  i.  323. 
Limnophila  gratioloides,  iii.  7* 

„         Ajratissima,  iii.  7. 
Xdmonia  acidissima,  i.  267. 

„      *alata,  i.  266. 
Limodomm  yirens,  iii.  388. 
Limpaka,  i.  269. 
Limn,  i.  260. 
Limu,  i.  268,  270. 
Lin  usuel,  i.  239. 
Lindenbergia  urticcefolla,  iii.  6. 
LinesB,  i.  239. 
Linga-tondi,  ii.  92. 
Lingnr,  iii.  73. 
Linoleic  acid,  i.  241. 
Linoxyn,  1.  241. 
Linseed,  i.  239. 

„       oil,  i.  240. 
Lintsao,  iii.  104. 
Linum  usitatissimnm,  i.  289. 
Lippia  nodiflora,  iii.  57. 
Liquidambar  orientalis,  i.  598. 
Liquid  Storaz,  i,  593. 
Liquorice,  i«  491. 
Lisan-el-asaflr,  iL  398. 
Idsan-el-hamal,  iii.  128. 
LiBan-eih-thour,.ii.  520. 
Liseron  des  ohimpa,  ii.  542. 
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LuhA,  iii.  878. 

LitBSBa  sebifera,  iii.  211  • 

,f      Stooksiiy  iii.  218. 
Little  maa't  bread,  iii«  629. 
Lobelia  nieotianaBfolia,  ii.  821. 
Lobeline,  ii.  324. 
Lobus  ecbinodea,  i.  497. 
Lodh,  ii.  373. 
Lodhar,  ii.  373. 
Lodbra,  u.  373. 

liodoioea  sejchellaram,  Iii.  620< 
Logfaniaoeie,  ii.  468. 
Logamn,  ii.  469. 
Lobita-rakta,  iii.  296. 
Lokbandi,  i.  294,  355,  ii.  35« 
Lola-nara,  iii.  467. 
Lolium  temulentom*  iii.  585. 
Lonamla,  i.  158. 
London  Booket,  i.  121. 
Long,  ii.  20. 
Long  Pepper,  iii.  176. 
Loni,  i.  158. 
Lonia,  i.  158. 
Lonika,  i.  158.. 
Loo — f##  Lu. 
Loocb  vert,  i,  380. 
Loonooweela,  iii.  9. 
Lopez  root,  i.  261. 
LoranthaceaB,  iii.  227. 
Loranthus  fidoatns,  iii.  231. 

„         longifloriu,  iii.  230. 
Lot,  iii.  547. 
Lotor  bark,  ii.  374. 
Lotnridioe,  ii.  375. 
Loturine,  ii.  375. 
Lotns  flowers,  i.  71.  ' 

Louz-el 'murr,  i.  564. 
Lovage,  ii.  116. 
Lnban,  i.  295. 

„      Javi,  ii.  370. 

„      Mayati,  i.  298,  301. 
Lnbanat,  i.  155. 
Lucerne,  i.  207. 
Lucruban,  i.  147. 
Lnf  or  Lnia,  ii.  91. 
Loffa  acutangula,  ii.  80. 
,,      amara,  ii.  81. 
„     ecbinata,  ii.  81. 
Lnffab,  ii.  583. 
Luifein,  ii.  85. 
Lufiniki,  U.  306. 
Luna,  i.  44. 
Lukrabo,  i.  142,  146. 
Lupigpenin,  i.  485. 
Lupin  blanc,  i.  483. 
Lupinin,  i.  485. 
LupinujB  albus,  i.  483. 
Lupulidine,  i.  485.    « 
LuYunga  BoandeuB,  i.  268. 


LuTwan,  iii.  628. 
Luzanine,  i.  485. 
Luzinine,  i.  485. 
Lycaconine,  i.  15. 
Lycaconitine,  i,  13. 
Lycium,  i.  65. 
Lycoctonine,  i.  7, 11. 
L3ntn  appel,  ii.  366. 
Lythraoeee,  ii.  37. 


Ha,  i.  382. 

Ma-el-khilaf,  iii.  866. 

Ma-oh,  iii.  809. 

Haana,  iii.  567. 

HabH,  i.  132. 

Macaranga  Boxburghiii  iii.  315. 

Macassar  oil,  i.  370. 

Maoe,  iU.  192. 

„       (Bombay),  iii.  197* 
Macene,  iii.  196. 
Machi  kayi,  iii.  360. 
Macbipatri,  ii.  285. 
Macbipattiri,  ii.  285* 
Hacboti,  iii.  148. 
Macis,  iii.  192. 

Hacziwa-ya-wata-wawili,  ill.  506. 
Mada-cbettu,  iii.  82. 
Mada-bagala,  ii.  75. 
Mada-kachnl,  iii.  404. 
Mada.lada,  i.  269. 
Madalai,  ii.  44. 
Madana,  ii.  204. 
Madana-buntakadu,  ii.  230. 
Madana-gbanta,  ii.  230. 
Madana-gbettu,  ii.  230 
Madana-gingelu,  i.  239. 
Madana-kama-pu,  iii.  20,  388. 
Madan-mast,  iii.  546. 
Madanvriksh,  ii.  211. 
Madar,  ii.  428. 
Madar-alban,  ii.  436. 
Madar-fluaTil,  ii.  436. 
Madder,  ii.  231. 
Maddi,u.  226.. 
Madeyan,  i.  509. 
Madba-pati,  iii.  128. 
Madbudruma,  ii.  355. 
Madbukarkatika,  i.  269. 
Madbu-madbavi,  U.  355. 
Madhupusbpa,  ii.  355. 
Madburasa,  iii.  493. 
Madbuka,  i.  492,  U.  355. 
Maduka-sara,  ii.  355. 
Madbula,  iii.  608. 
Madbura-tyacha,  ii.  12. 
Madburika,  ii.  125. 
Madhvalu,  iii.  551. 
Madbya-sava,  ii.  355. 
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MadbyanUa-malligo,  Ui.  132. 
MadoFous,  ii.  432. 
Madras  Wonnwood,  ii.  248. 
Maeda-lakari,  iii.  211. 
Magara  clam,  iii.  433. 
Magath-i-Hiudi,  iii.  211. 
Maggare-gida,  ii.  211. 
Maghas-shuddhi,  i.  345. 
Magiya-main,  i.  160. 
Magnoliaoete,  i.  39. 
Mahabala,  i.  206. 
Mah/tgodhuma,  iii.  COS. 
M<'ili{i£ala,  ii.  70. 
Mahakumbhi,  iii.  356. 
Mahalung,  i.  268. 
Mahaliinga,  i.  269. 
Malia-midi,  iii.  67. 
Maha-mula,  ii.  90. 
Malianirab,  i.  291. 
Muha-nimba,  i.  291,  331. 
Mahurukh,  i.  291. 
MahatiL-ta,  iii.  46. 
Mabalib,  i.  667. 
Mahauai-acha-rasa,  iii.  281. 
Mabapus-woela,  i.  540. 
Mabati,  ii.  555. 
MahaDsbada,  iii.  421. 
Mabilu,  ii.  341. 
MiUiiljun,  iii.  180. 
Maliir-barj,  i.  60. 
Mabizabrab,  iii.  1. 
Mabizabraj,  iii.  1. 
Mabmudab,  ii.  545. 
Mab-parwin,  i.  20,  iii.  399, 
Mabudauab,  iii.  255. 
Mabudo,  ii.  355. 
Mabwa,  ii.  356. 
Maida-lakri,  iii.  211. 
Maida-lakti,  iii.  211. 
Maiden  bair,  iii.  625. 
Mail-kannai,  i.  506. 
Mainpbal,  ii.  204. 
Maipbal,  iii.  360. 
Maize,  iii.  679. 
Maizena,  iii.  680* 
Maja,  iii.  360. 
Majith,  ii.  231. 
Majun,  iii.  824. 
Majupbal,  iii.  360. 
Maka,  ii.  266. 
Makadi,  ii.  215. 
Makal,  ii.  70. 
Makaranda,  i.  71. 
Makar-limbu,  i.  266. 
Makhana,  i.  72. 
Makbmal,  ii.  821. 
Makka-sbolam,  iii.  579. 
Makkai,  iii.  579. 
Makki-maram,  i.  163. 
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Maklai-gond,  i.  541. 
Makoi,  ii.  649. 
MakrlTa-chilauni,  i.  190. 
Makulaka,  iii.  311. 
Makiishtba,  i.  488. 
Malabar  Cardamom,  iii.  428. 
Kino,  i.  464- 
Nightohade,  iii.  148. 

,,        nut,  iii.  50. 
Malabari-halad,  'i.  426. 
Malabari-pan-ld-jar,  iii.  437. 
Malabari-snpari,  iii.  383. 
Malabari-vacba,  iii.  441. 
Malabathron,  iii.  184. 
Malacbo,  i.  204. 
Malacbra  capitata,  i.  228. 
Malagae,  i.  567. 
Mala-karunnay,  i.  260. 
Mala-kiili,  i.  590. 
Malai-tamara,  iii.  603. 
Malai-tangi,  i.  206. 
Malai-vembn,  i.  330. 
Malai-veppam,  i.  330. 
Malan-kua,  iii.  416. 
Malbbok,  iii.  444. 
Malilotus,  1.  405« 
Malkanguni,  i.  343. 
Mallea,  u.  211. 
Malleamotbe,  ii.  211. 
Mallotoxin,  iii.  300. 
Mallotus  pbilippinonsis,  iii.  296. 
Malokia,  i.  205. 
Malum  aureum,  i.  579. 
Malva  parviflora,  i.  228. 

„    rotundifolia,  i.  204. 

„    sylyeatris,  i.  204. 
Malvacea?,  i.  201. 
Malvi-gokbru,  iii.  34. 
Malwa  Opium,  u  89,  91. 
Mamao,  ii.  63. 
Mambida-konnai,  i.  51 1« 
Mamekb,  i.  87. 
Mamijva,  ii.  615. 
Mamiran,  i.  31,  248. 
Mamitha,  iii.  61. 
Manaka,  iii.  644. 
Manal-kirai,  ii.     .5. 
Manamanda,  iii.  646. 
Mana-pasnpu,  ill.  403. 
Manatta-kali,  ii.  649. 
Mancbi,  ii.  466. 
Manda,  ii.  466. 
Mandala,  iii.  468. 
Mandar,  i.  461. 
Mandara,  i.  462,  ii.  429. 
Mandaramu,  ii.  428. 
Mandragora  caulcsoens,  ii.  681. 
„  oiflcinarum,  ii.  581 

vemalis,  ii.  5S2. 
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Mandragore,  ii.  681. 
Mandiagorine,  ii.  584. 
Mandrake,  ii.  681. 
Manduka-pami,  ii.  107. 
Mandupami,  iii.  374> 
Manelli,  i.  411. 
Mang^y  iii.  686. 
Mangalya,  i.  23,  iii.  390. 
Mangalyarha,  i.  23. 
Manga-maram,  i.  382. 
Manga-nari,  iii.  7. 
Maugaie-bongare,  ii.  204. 
Mang^aruli,  i.  362. 
Mang^era  indica,  i.  381. 
Mango,  i.  381. 
Mangostan,  i.  167. 

„  ntan,  ii.  366. 

Mangofiteen,  i.  167. 
Mangostin,  i.  167. 
Mangprove,  i.  498. 
Manguier,  i.  381. 
MangiiBtan,  i.  167. 
Manja-kadambe,  ii.  171. 
Manja-pu,  ii.  376. 
Manual,  iii.  407. 
Manjal-mutlang^,  ii.  134. 
Manjara-sejari,  iii.  291. 
Manjeshta,  ii.  231. 
Manjishtha,  ii.  231. 
Manjith,  ii.  231. 
Man^itti,  ii.  231. 
Manjnahta,  ii.  231. 
Man-kand,  iii.  388. 
Manna  (AUiagi),  i.  418. 

„      (Galotropis),  ii.  430. 

„      ^Gotoneaster),  i.  583. 

„      (Tamarisk),  i.  161. 
Ma&nal,  iii.  407,  544. 
Mannetjes-nooten,  iii.  197« 
Mansa-sij,  iii.  253. 
Manshim,  i.  320. 
Mansi,  ii.  233. 
Man-sy-lan,  iii.  465. 
Manya,  iii.  388. 
Mapnal,  iii.  360. 
MaraUngam,  i.  133. 
Maramanjal,  1.  63. 
Marandi,  iii.  42. 
Marayara  Tsjembu,  iii.  549. 
Marayetti,  i.  148. 
March  Violet,  i.  140. 
Marchn,  ii.  563. 
Marchubeb,  iii.  486. 
Mardarakht,  i.  119. 
Mardum-gyah,  ii.  583. 
Maredi,  u.  251. 
Margiyeh,  iii.  486. 
Margoea  oil,  i.  327. 
,1       oil«oake|  i.  830. 


Mari,  iii.  338. 
Msrioha,  iii.  168. 
Marijanehy  ii.  345. 
Mari-manohedi,  i.  395. 
Marinaln,  iii.  407. 
Marjad-yel,  ii.  536. 
Marjolaine,  iii.  108. 
Manoram,  iii.  108. 
Markaya,  ii.  266. 
Marking-nut,  i.  389. 
.Marlumatta,  ii.  262. 
Marmai,  ii.  127. 
Marmakhnz,  ii.  521. 
Marmelos  de  Bengoala,  i.  278. 
Maroii,  i.  232. 
Marorphali,  i.  232. 
Marrube  blanc,  iii.  117. 
Marrubiin,  iii.  121. 
Marrabium  ynlgare,  iii.  117. 
Marsada,  ii.  15. 
Marah  Mallow,  i.  201. 

,,      Marigold,  i.  37. 
Mandenia  Rojlii,  ii.  458. 
Martjnia  diandra,  iii.  36. 
Mamdam-pattai,  iii.  355. 
Marok -kalian -kai,  ii.  204. 
Marol,  iii.  493. 
Maruthn,  ii.  16. 
Marutonri,  ii.  41. 
Maraya,  iii.  109. 
Maryel,  ii.  449. 

„       ol  Peru,  iii.  132. 
Marviyel,  ii.  449. 
Marwa,  iii.  108. 
Marygold,  ii.  322. 

„  (French),  11.  321. 

Marzan^^uan,  ui.  109. 
Marzanjuah,  iii.  109. 
Maaandari,  iii.  60. 
Mash,  i  488. 
Masha,  i.  488. 
Maahani,  i.  491. 
Maahapami,  i.  491. 
Mashi-kai,  iii.  360. 
Maaho,  iii.  109. 
Mashpami,  i.  491. 
Masht-el-|^houl,  i.  308. 
Maslun,  iii.  150. 
Mastaki,  i.  379. 
Mastaru,  ii.  285. 
Mastich,  i.  379. 
Masur,  i.  489. 
Masura,  i.  489. 
Maswai-g^d,  i.  541. 
Mata,  iii.  468. 
Matanguar,  i.  266. 
Matar,  i.  489. 

Matoho-ya-wata-wawilifiii.  606. 
Math,  i.  488. 
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Mathmghma,  iii.  614. 

Matijer,  iii.  125. 

Matisal,  iu.  125. 

Hato^andika,  iii.  593. 

Hatncaria  Ohamomilla,  ii.  274. 

!Matthiola  incana,  i.  120,  130. 

Matti-pal,  i.  293. 

Hafeti-pal-tiga,  ii.  534. 

Mana,  ii.  355. 

Maolsaii,  U.  362. 

IMaunthakkooroontho,  i.  187. 

Mauve  sauvage,  i.  204. 

Mauz,  iii.  443. 

May,  i.  370. 

Mayal,  iii.  148. 

Mayaphal,  iii.  360. 

Mayika,  iii.  360. 

Majrin,  iii.  860. 

Mayir-Tnanikhany  i.  206. 

Mayna,  ii.  211. 

Maynraka,  iii.  627. 

Mazariyun,  iii.  224. 

Mazariynii'l-Hiiidi,  i.  459. 

Mazarona,  ii.  286. 

Mazha,  i.  492. 

Mazu,'Mazun,  iii.  361. 

Mazuphal,  iii.  360. 

Meadow  Rue,  i.  34. 

Meah-sayel^,  i.  595. 

Meconio  add,  i.  88. 

Meoonidine,  i.  88. 

Meconin,  i.  88. 

Meoonopsia  aculeatai  i.  112. 
,»  nepalenaifl,  i.  112. 

,,  WaUiohii,  i.  112. 

Meda,  iii.  211. 

Meda-lakadi,  iii.  211. 
Medical  opium,  i.  89. 
Medicinier,  iii.  274. 

n  d'Eapagne,  iii.  277. 

Meena-harma,  i.  310. 
Meetiya.  i.  307. 
Megbabna,  ii.  25. 
Meghavarna,  ii.  25. 
MeEak,  1.  492. 
Mehedi,  ii.  41. 
Mehndi,  ii.  41. 
Mekamettayi-chettu,  i.  365. 
Melaleuca  Leucadendron,  ii.  23. 
Melanthin,  i.  29. 
MelanthioUy  i.  28. 
MelastomaoesB,  ii.  34. 
Melezitoee,  i.  420. 
Melia  Azadiraohta,  i.  822,  547. 
„     Azedaraoh,  i.  380. 
,,     duMa,  i.  832. 
Meliaoeee,  i.  822. 
Melilot,  i.  404. 
Melilotna  alba,  i.  405. 
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Molilotufl  parriflora,  i.  405. 
Meliasa,  iii.  117. 
Melon  d'eau,  ii.  63. 
Memeoylon  edule,  ii.  34. 

„  tinctorium,  ii.  85,  iii.  297. 

Memeoylon  comestible,  ii.  34. 
Menashina-kaya,  ii.  563. 
Menasa,  iii.  166. 
Mendi,  ii.  41. 
Mendika,  ii.  41. 
MenispermaceeB,  i.  47. 
Menispermine,  i.  52. 
Menpnal,  ii.  204. 
Mente,  i.  401. 
Mentha  aquatica,  iii.  103. 

arvensifl,  iii.  103. 

,,        yar.     piperaacens, 
iu.  104. 

inoana,  iii.  103,  108. 

piperita,  iii.  103. 

•ativa,  iii.  103. 

sylvestris,  iii.  101. 
Menthe  sauvag^,  iii.  101. 
Menthol,  iii.  104. 
Menthya,  i.  401. 
Mentula,  i.  401. 
Meradn,  i.  155. 
MerahslDghi,  ii.  450. 
Meras,  ii.  60. 

Merendera  penica,  iii.  496. 
Mesha-aringi,  ii.  451. 
Mesta-pat,  i.  213, 
Mesua  zerrea,  i.  170. 
M^sua  Naghas,  i.  170. 
Methi,  i.  401. 

„     modaka,  i.  402. 
McUiyl-ooniine,  ii.  113. 
Methylcrotonio  aoid,  iii.  284. 
Mexican  Poppy,  i.  109. 
Mezereon,  iii.  2:24. 
MhaiBa-bol,  i.  310. 
MhaiBa-gugffal,  i.  810. 
"Miah. — tMMeah. 
Michelia  Ghampjaca,  i.  42. 
,,       nilagirica,  i.  48. 
„        Rheedii,  i.  42. 
Micromeria  oapitellata,  iii.  108. 
Midi^gaaa,  iii.  67. 
Milagay,  ii.  563. 
Milagu,  iii.  166. 
Milakaranai,  i.  260. 
Milem  rama,  ii.  271. 
Milh-el-tartir,  i.  358. 
Milk-bnah,  iii.  252. 
Milk-thiatle,  u.  319. 
Milk-weed,  ii.  427. 
MillefeuiUe,  U.  271. 
MiUeU,  iii.  580. 
Mimoaa  pudica,  i«  588. 
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MimTunulii  i.  488. 
Mlmnsppa  Elengi,  ii.  362. 

,,         hexandrai  ii.  364. 
Mindhal  or  MindhU,  ii.  204. 
Migut,  iii.  263. 
Mint,  iii.  101. 
Mirabilia  Jalapa,  iii.  182. 
Mirach,  iii.  166. 
Mirapa-ksya,  ii.  563. 
Mircn,  ii.  563* 
Mirchai,  ii.  530. 
Mirchi,  ii.  663. 
Miri,  iii.  166,  212. 
Miiinga,  iii.  15. 
Miri^alu,  iii.  166. 
MirHingha,  ii.  563. 
Miahk-bhendi,  i.  209. 
Mishk-danah,  i.  209. 
Miahk-i-taraTnashia,  iii.  115. 
MiBhk-i-zamib    {Arab,    for   ChrpeniB)^ 
iii.  552. 

Mifihmi-tita,  i.  31. 

Mishran,  iii.  14. 

Misreya,  ii.  128. 

Miari,  iii.  594. 

MisUetoe,  iii.  227. 

Misnrpappu,  i.  489. 

Misurpurpur,  i.  489. 

Miswak-el.AbbaSy  i.  480. 

Mitiba-akarkara,  ii.  281. 

Mitha-bish,  i.  10. 

Mitha-gokhru,  i.  243. 

Mitha-kirayat,  ii.  514. 

Mitha-lakn,  i.  491. 

Mobarkha,  iii.  624. 

Mochai  i.  215. 

Mochaka,  iii.  444. 

Mocha-rasi  i.  215. 

Mochni,  iii.  586. 

Mock  orange,  i.  154. 

Modeoca  pahnata,  ii.  97. 

Modera-canni,  i.  243. 

Modi,  iu.  176. 

Modira-caniram,  ii.  502. 

Modnga-bunka,  i.  454. 

Moduga-chettu,  i.  454. 

Moduga-yittnlu,  i.  454. 

Mogadam,  ii.  362. 

Mogalii,  iii.  535. 

Mogbira,  iii.  122. 

Moghli-erendi,  iii.  274. 

Mogra  or  Mogii,  ii.  379. 
Mona,  ii.  355. 
Mohari,  i.  123. 
Moliin,  i.  393. 
Mohra,  iii.  356. 
Moka  aloes,  iii.  472. 
Molene,  iii.  1. 
Molenppu,  iii.  586. 


II 


Mollugo  hirta,  ii.  104. 
„        spergpila,  ii.  103. 
,,        stiicta,  ii.  103. 
Mombin  de  Malabar,  i.  395. 
Momordica  Cbarantia,  ii.  78. 

cochinohinenaiB,  ii.   77. 
Cymbalaria,  ii.  79. 
dioica,  ii.  74. 
„         iimbellata,  ii.  89. 
Monkey-bread  tree,  i.  218. 
Monkey-nut,  i.  494. 
Monks* -pepper,  iii.  76. 
Monora-maf,  i.  506. 
Moo— s^tf  Mu. 
Mooda-cottan,  i.  366. 
Moonoodoo-moordoo,  i.  430. 
Moorenkappen,  ii.  666. 
Mora-ageru,  ii.  50. 
Morala,  i.  394. 
Moranna,  iii.  42. 
Moreda,  i.  394. 
Morelle  furieuse,  ii.  572. 

„       noire,  ii.  649. 
Morinda  oitrifolia,  ii.  226. 
„      tinctoria,  ii.  226. 
Morindin,  ii.  228. 
Morindon,  ii.  228. 
Moringa  concanensua,  i.  396. 
„        pterygosperma,  i.  396. 

Moringeee,  i.  396. 

Mormassi,  ii.  50. 

Morpankhi,  iii.  627. 

Morphia,  i.  82,  88. 

Morunghj  root,  i.  396. 

Moryel,  iii.  493. 

Morwel,  i.  36. 

Mosambi-chana,  i.  495. 

Moshatine,  ii.  274. 

Moahabbar,  iii.  467. 

Mosina,  i.  239. 

Mosumoski,  ii.  94. 

Moth,  i.  488. 

Motha,  iii.  552. 

Motba-dagada-pbnl,  iii.  627. 

Mothe-tU,  iu.  26. 

Mothi-arani,  iii.  66. 

Mothi-dudhi,  iu.  247. 

Mothi-kuhili,  i.  450. 

Mothi-pippali,  iii.  178. 

Mothi-riiigani,  ii.  555. 

Motho-araduso,  i.  291. 

Motho-pimpaU,  iii.  543. 

Motiya,  iii.  558. 

Mottcnga,  iii.  556. 

Mouda,  i.  394. 

Mouron  rongo,  ii.  345. 

Mousse  de  Chine,  iii.  635* 

Montarde  noire,  i.  122. 
rouge,  i.  123. 


II 
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Mowana,  i.  219. 
Mowrah  flowers,  ill.  356. 

„       oil,  iii.  356. 
Moydi,  iii.  338. 
Moye,  i.  393. 
Mradui  iii.  468. 
Hrida-puah^y  i.  562. 
Mriga-mingi,  i.  232. 
Mxinala,  i.  71. 
Mucca-piri,  ii.  94. 
Muchhnie,  iii.  582. 
Muchkand,  i.  233. 
Muchukanda,  i.  233. 
Muchnr,  iii.  142. 
Mucima  monosperma,  i.  450. 

„       pniriens,  i.  447. 
Mudar,  ii.  428. 
Mudarinei  ii.  434. 
Mudga,  i.  488. 
Hudgapami,  i.  488. 
Mudrika,  i.  108. 
Mududa,  i.  3S8. 
Muduga-davare,  i.  538. 
Mudumula-kalli,  iii.  254. 
Hugani,  i.  488. 
Mughilan,  i.  541. 
Mugrela,  i.  28. 
Muizak-i-asli,  iii.  223. 
Mukitha,  ii.  519. 
Mukiii  scabrclla,  ii.  94. 
Mukku-rattai,  iii.  130. 
Muknja,  i.  438. 
Muktajuri,  iii.  291. 
Mukul,  i.  311. 
Mukul-i-Arabi,  i.  312. 
Mukul-i-azrak,  i.  311. 
Mukul-i-yahud,  i.  311. 
Mula,  i.  129. 
Mulaka,  i.  129. 
Muktthi,  i.  491. 
MiU-ilava-maram,  i.  515.| 
Mulin,  iii.  15. 
Mullamuttala-gida,  i.  341. 
Mullangi,  ii.  129. 
Mullein,  iii.  1 . 
MuUi,  ii.  555. 

MaUu-buraga-mara,  i.  215. 
Miillu-galU,  i.  99. 
Mullu-kirai,  iii.  138. 
Mullu-kolla-puttai,  i.  66. 
Mullu-vetigai,  iii.  268. 
Mulu-govinda,  iii.  43. 
Mulu-gnndu,  iii.  380. 
Munaga,  i.  396. 
Hunakha,  i.  357. 
Mundi,  ii.  257. 
MundikutA,  ii.  257. 
Munditika,  ii.  257. 
Mundla-buraga-cheitu,  i.  215. 


)  Mnndulea  snberosa,  i.  417. 
Mung,  i.  488. 
Mnnga-luppu,  iii.  586. 
Mimga-peru,  i.  394. 
MungiiBvel,  ii.  300. 
Munja,  ii.  226. 
Mnnni,  iii.  66. 
Hara,i.  394. 
Murahvi,  iii.  493. 
Murchob,  i.  265. 
Mnricia  cochinchineusiB,  ii.  77* 
Uorkaln  i.  394. 
Murkanda-chettn,  iii.  991. 
Muimuria,  ii.  257. 
Mnro,  i.  129. 
Morraya  exotica,  1.  265. 
„      Koenigii,  i.  262. 
Murrayin,  i.  265. 
Muirukkaii-marain,  i.  454. 
Murukkan-piahiD,  i.  454. 
Mnmkkan-virai,  i.  454. 
Munmgai,  i.  396. 
Murongi,  i.  396. 
Murva,  iii.  493. 
Huaa  paradiKiaca,  iii.  443. 
Mu8ali,  iii.  462. 
Mnaambra,  iii.  467. 
Mosoade,  iii.  192. 
MuBoat  garlic,  iii.  492. 
Muaha-kami,  ii.  539. 
Miuhadi,  i.  64. 
Hushaippe-yetti,  iii.  211. 
Muflhidi,  ii.  458. 
Miuhk-i-wali,  ii.  238. 
MuBhkami,  ii.  539. 
Muahli,  iii.  462. 
Muflhti-yittuln,  ii«  458. 
Htiflhtra,  iii.  225. 
Musk  Mallow,  i.  209. 
Mufila-semul,  i.  216. 
Musli-kand,  iii.  462. 
Musssenda  froudosa,  ii.  202. 
Muata,  iii.  566. 
Mustaka,  iii.  652. 
Mustard  (black),  i.  122. 

„        (Indian),  i.  123. 

,»        oil,  i.  126. 
Mutha,  iii.  652. 
Muthel,  iii.  465,  515. 
Muttaga-bija,  i.  454. 
Muttag^-g^nda,  i.  454. 
Muttaga-mara,  i.  464. 
Muttah  kach,  iii.  554. 
Mu2z,  i.  579. 

Mya-mishmi-baibaik,  i.  8. 
Myah  seik,  iii.  351. 
Mylitta  lapidescena,  iii.  628. 
Myoctonine,  i.  14. 
Myrica  Nagi,  iii.  356. 
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Mjricacefle,  iii.  355. 
Mjriatio  acid,  iii.  196. 
MyriBtica  fragrmiu,  iii.  192. 

,,        malabarioa,  iii.  197. 
MjristioeflB,  iii.  192. 
MyriBtioene,  iii.  196. 
Myrifltioin,  iii.  196. 
Myrifltiool,  iii.  196. 
Myrifltin,  iii.  195. 
Myrobalan  fbeleric),  ii.  6. 
(ohebnlic),  ii.  I. 


ft 


rE^^tian),  1^284. 


,,         (emblic),  iii.  261. 
MyTobalanin,  ii.  5. 
Myronate  of  Potaah,  i.  126. 
Myrosin,  i.  126. 
Myrrh,  i.  804. 

„      (Arabian),  i.  306. 

„       (OhineBe),  i.  307. 

„      (Perdan),  i.  307. 
Myrsinese,  ii.  349. 
MyrtaceflB,  ii.  17. 
Myrte,  ii.  32. 
Myrtle,  ii.  32. 
Myrtufl  conunimii,  ii.  32* 

Naanaa,  iii.  103. 
Nabat,  iii.  693. 
Nachchurappan,  ii.  437. 
Nachnta,  iu.  269. 
Nadeyi,  i.  474. 
Naet'kinga,  ii.  207* 
Nadika,  i.  236. 
Naet-klim,  ii.  95. 

Naga — iee  Nag  and  its  oomponnds. 
Naga-bala,  i.  206. 
Naga-champa,  i.  170. 
Naga-dali,  li.  99. 
Naga-damani,  ii.  286. 
Naga-danti,  ii.  525,  iu.  811. 
Naga-daTano,  ii.  286. 
Naga-dayana,  iii.  464. 
Naga*donda,  ii.  90. 
Naga-golngu,  i.  265. 
Naga-kali,  ii.  99. 
Naga-karia,  iii.  480. 
Naga-kuda,  ii.  226. 
Naga-malle,  iii.  65. 
Naga-maUi,  iii.  65. 
Naga-mallije,  iii.  65* 
Naga-motha,  iii.  554. 
Naga-mnshadi,  i.  64,  ii.  502. 
Nag^-mnstika,  iii.  654. 
Naga-pu,  1.  236. 
Naga-ranga,  i.  269. 
Nag^-sampagi,  i.  170. 
Naga-valli,  u.  202,  iii.  183. 
Nagadali-sappn,  i.  249. 


Nagala-dndbeli,  ii.  442. 
Nagara,  iii.  421. 
Nagchampa,  i.  170. 
Nagdamani,  iii.  464. 
Nagdoni,  ii.  285. 
Nagdonn,  ii.  285. 
Nageouram,  i.  170. 
Nagetta,  i.  190. 
Naghzak,  i.  382. 
Nagkesar,  i.  170. 
Nagkesara,  i.  170. 
NagU,  iii.  480. 
Nagphani,  ii.  99. 
Naguru-ohettn,  iii.  70. 
Nahi-kuddaghoo,  i.  131. 
Nahushakhya,  ii,  238. 
Nai-bel,  i.  267. 
Nai-vela,  i.  131 
Naitakkile,  iii.  76. 
Naka,  iu.  608. 
Nak-chikni,  ii.  444. 
Nakka-VTilli-gida,  iii.  476. 
Nakkera,  ii.  618. 
Nakpatar,  ii.  527. 
Kaktamala,  i.  468. 
Nakuli,  U.  200. 
Nalakann-gida,  i.  333. 
Nalaika,  u.  207. 
NaH-cbi-bhaji,  ii.  640. 
Kalla-jilakara,  i.  28. 
Nalla-mada,  iii.  82. 
Nalla-maddi-ohettu,  ii.  16. 
Nalla-rajan,  i.  819. 
Nallera,  i.  862. 
Nalugu,  i.  364. 
NanabaU,  ui.  247. 
Nan,  iii.  608. 
Nanas,  iii.  607. 
Nandia-vatai,  ii.  413. 
Nandibattal,  U.  238,  413. 
Nandini,  ii.  238. 
Nandivrikaha,  i.  339. 
Nandmk,  iii,  345« 
Naadmike,  i.  339.       • 
Nandyayarta,  ii.  288. 
Nanha-pnsi'toa,  iu.  260. 
Nan-i-kulagh,  i.  205. 
Naniare,  ii.  200. 
Nan^in-beru,  iii.  159. 
Naaiundan,  i.  284. 
Nanbiah,  ii.  116. 
Nannari,  ii.  446. 
Nanthia-yatai,  ii.  413. 
Napelline,  i.  7. 
Nara-dabba,  i.  268. 
Narak-karandai,  ii.  255. 
Narakya-ood,  iii.  316. 
Naral,  iii.  511. 
Naral-cha-jhada,  iii.  511. 
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Narali-mad,  Hi.  611. 

Naramamidiy  iii.  211. 

Karangi,  i.  268. 

Karanjy  i.  270. 

Naranji,  ii.  642. 

Nara-seja,  iii.  263. 

Narayana  taila,  iii.  483. 

Naiceine,  i.  88. 

Narcissus  Tazetta,  iii.  498. 

Narootine,  i.  83,  88. 

Kardin,  ii.  234. 

Nardostachys  Jatamansi,  ii.  233. 

NarduB,  iii.  667. 

Naregamia  alatoi  i.  333. 

Karegraminei  i.  336. 

Narenga,  i.  270. 

Narikadam,  iii.  611. 

Karikela,  iii.  614. 

Naringin,  i.  274. 

Narjil,  iii.  616. 

Narjil-bahri,  iii.  620. 

Karjil-i-daiyai,  iii.  620. 

Nan-Tengayam,  iii.  476. 

Kariyal,  iii.  611. 

Nariyal-ka-per,  iii.  5X1. 

Narkaohara,  iii.  403. 

Narlaang,  ii.  20. 

Namvel,  ii.  166. 

Naruvili,  ii.  618. 

Narvel  or  Narw^el,  ii.  166. 

Nasagxini-gida,  i.  447. 

Nasarjangbi,  ii.  102. 

Kasona,  iii.  16. 

Nasturtium,  i.  120,  121,  iii.  489. 

,f        officinale,  i.  130. 
Nata,  i.  497. 
Nat-akrodu,  iii.  278. 
Native  Laurel,  i.  164. 
Nattavil,  iii.  348. 
Nattu-akhrotu,  iii.  278. 
Nattu-ati-vadayam,  i.  18,  iii.  648. 
Naum-papala,  li.  211. 
Nayananji-cha-pala,  ii.  320. 
Navel,  ii.  26. 
Navette,  i.  122. 
NaviU,  iii.  318. 
Na7ai>hatki,  i.  866. 
Nayeti,  iii.  247. 
Nayityaga,  iii.  68. 
Naypalai»  ii.  437. 
Na-ynviri,  iii.  136. 
Nazbo,  iii.  83. 
Nazbu,  iii.  83. 
Nee— «e*  Ni. 
Neela  elam,  iii.  433. 
Neem,  i.  323. 

„      oil,  i.  327. 

„       „  soap,  i.  323. 
Negala-gida,  i.  243. 


Negli,  i.  166. 
Negro  coffee,  i.  620. 
Nehoemeka,  ii.  92. 
Nela-amudamu,  iii.  272. 
NelA-bevina-gida,  iii  46. 
Nela-bevu,  iL  611. 
Nela.gaUi,  ii.  616. 
Nela-galla,  ii.  667.  * 

Nela-gumadi,  iii  73. 
Nela-gombala,  ii.  634. 
NeU-kadaU,  i.  494. 
Nela-mulaka,  ii.  667 
Nela-naregam,  i.  333. 
Nela-naringu,  i.  333. 
Nela-panna-marava,  iii.  625. 
Nela-ponna,  i.  626. 
Nela-tadi,  iii.  462. 
Nela-velaga,  i.  281. 
Nela-vemu,  ii.  611,  iii.  46. 
'  Nelagale-kavi,  i.  494. 
Nella— wtf  Nela. 
Nelli-kai,  iii.  261. 
NeUi-kaya,  iii.261. 
NeUi-kayi,  ui.  261. 
Nelli-kumbalu,  ii.  634. 
NeUi-usirika,  iii.  266. 
Nelumbiuin  magnifique,  1.  70. 
„        speciosum,  i.  70. 
Nepala,  iii.  281. 
Nepalm-nimba,  iii.  6. 
Nepali— ««0  Nipali. 
Nepaline,  i,  6. 
Nepaul  Aconite,  i.  1. 

,,      Barberry,  L  64* 
Nepenthe,  ii.  627. 
Nepeta  oiliaris,  iii.  116. 
Neredi,  ii.  26. 
Nereipoottie,  iii.  49. 
Neriantine,  ii.  401. 
Neri-anBhippal,  i.  694. 
Neriine,  ii.  401. 
Nerija,  i.  346. 
Neriodorein,  ii.  400. 
Neriodorin,  ii.  400. 
Nerium  Oleander,  ii.  399. 

„       odonmi|  ii.  398. 
Nerunji,  i.  243. 
Nervalum,  iii.  281. 

,,         nnnay,  iii.  283. 
Netrlo-thora,  iii.  262. 
Nettavil,  iii.  348. 
Netrmala,  i.  60. 

Nenracanthus  Bphsrostaoliyiis,  ilL  45. 
Nevadnnga,  iii.  263. 
Nevale,  ii.  26. 
Nevamng,  iii.  263. 
New  Guinea  resin,  i.  321. 
Ngai,  ii.  262. 

„     camphor,  i.  201,  ii.  252. 
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Nhola,  ii.  92. 
Nhyn,  ii.  169. 
Nibendj,  ii.  627. 
Nicker- tree,  i.  496. 
Nicotiana  Tabacum,  ii.  632. 
Nicotianin,  ii.  640. 
Nicotine,  ii.  640. 
Kictanthe  Arbre-triste,  ii.  376. 
Nidigdhika,  ii.  657. 
NieUe,  i.  28. 
Niepa,  i.  293. 
Nigachuni,  iii.  250. 
NigcUa  sativa,  i.  28. 
Niger  seed,  ii.  269. 
Night  Jasmiae,  ii.  376. 
Nightsliade,  ii.  549. 
Nigudi,  iii.  73. 
Niguri,  iii.  73. 
Nikochakai  ii.  164. 
Nil,  i.  406. 
Nil-kolomi,  ii.  630. 
Nila,  i.  406. 
Nilacumal,  iii.  73. 
Nila-kadalai,  i.  494. 
Nila-panai-kizhangu,  iii.  462. 
Nila-phala,  ii.  26. 
Nila-pulai,  iii.  138. 
Nila-puahpa,  ii.  343. 
Nila-puHhpi-che-bij,  ii.  630. 
Nila- vagal,  i.  531. 
Nila-vembu,  ii.  611,  iii.  46. 
Nila-veppa,  ii.  611,  iii.  46. 
Nila-vilam,  i.  231. 
Nila-virai,  i.  626. 
Nilaisodachi,  1.  168. 
Nilam,  i.  406. 
NiH,  i.  406. 
Nili-chahe,  iu.  664. 
Nili-manda,  i.  406. 
Nilkant,  U.  610. 
Nilkanth,  ui.  403. 
Nilufor,  i.  71. 
Nim,  i.  323^ 
Nimb,  i.  323. 
Nimba,  i.  323. 
Nimbamu,  i.  323. 
Nimbara,  i.  332. 
Nimbuka,  i.  269. 
Nimma-gaddi,  iii.  664. 
Nimma-tulasi,  iii*  86. 
Nimurdi,  ii.  254. 
Nindika,  ii.  627. 
Nindo-trikund,  i.'246. 
Nipal  pepper,  ii.  663. 
Nipali-dhanja,  i.  266. 
Nipalo,  iii.  281. 
Nir  or  Ner. 
NiradimiLta,  i.  148. 
Niradivittulu,  i.  148. 


Nirbhedin,  ii.  460. 
Nirbishi,  i.  21,  iii.  400,  656. 
Nirbrami,  iii.  8. 
Nirgnndi,  iii.  73. 
Nirkirambu,  ii.  49. 
Nirjara,  i.  56. 
Nirmali,  ii.  605. 
Nirmulli,  iii.  36. 
Nimoohi,  iii.  73. 
Nirpongolion,  iii.  24. 
Nirpulli,  iii.  510. 
Nirugobbi,  iii.  36 
Niru-kassTivTi,  iii  609, 
Nirumel-neruppu,  ii.  37. 
Nira-vavili,  iii.  73. 
Nirvala,  i.  133. 
Nirvalam,  iii.  281. 
Nirviahi,  i.  21,  iii.  656. 
Nisa,  Nisan,  iu.  408,  4-26. 
Nishotar  or  Nishottar,  ii.  527. 
Nisinda,  iii.  73. 
Nisot,  u.  627. 
Nivali,  ii.  605. 
Nivara,  iii.  603. 
Nochi,  iii.  73. 
Noir  de  Francfort,  i.  358. 
Notonia  grandiflora,  ii.  320. 
Noyeau  plant,  ii.  640. 
Nripa-dnima,  i.  611. 
Nudhosa,  ii.  94. 
Nuggo,  i.  396. 
Nuk,  ii.  269. 

Nukhud-i-alwandi,  iii.  166. 
Nuna-maraxn,  ii.  226. 
Nonbora,  i.  139. 
Nupliar  luteum,  i.  72. 
Nupharine,  i.  72. 
Nuskul,  i.  394. 
Nutkaner,  i.  160. 
Nutmeg,  iii.  192. 

„        camphor,  iii.  196. 

,,        cardtunom,  iii.  436. 
Nutti-churi,  u.  230. 
Nuwolu,  iii.  26. 
Noz  mjristica  mas,  iii.  197. 
Nax  vomica,  ii.  496. 
Nyadale-huvvu,  i.  71. 
Nyagrodha,  iii.  339. 
Nyctag^eae,  iii.  130. 
Nyotanthes  Arbor -tristis,  ii.  376. 
Nyctanthine,  ii.  378. 
Nympluea  alba,  i.  72. 
Nymphieao68B,  i.  70. 


Oak,  iu.  860. 

Oochi,  i.  418. 

Oohrocarpiis  longifolius,  i.  172. 

Ocimom  Baailicum,  iii.  83. 
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OiAmtun  gratiflsimiiin,  iii.  96, 

yt        sanctum,  iii.  86. 
Odallam,  ii.  410. 
Oddi-mann,  i.  393. 
Odi,  i.  365. 

Odina  Wodier,  i.  393,  648. 
Odija-maram,  i.  393. 
Oduyan,  iii.  269. 
CEilletd'Inde,ii.  321. 
Oil — tee  Oleum. 
Okann-katta,  i.  500. 
01,  iii.  546. 
Olaktambol,  i.  233. 
Ola-majruthu,  ii.  16. 
bldenlandia  biflora^  ii.  198. 

,,  ooiymbosa,  ii.  197- 

,,  nmbeUata,  ii.  199. 

Olea  glandulifera,  ii.  379. 
OleacesB,  ii.  376. 
Oleander,  ii.  398. 
Oleandrine,  ii.  401. 
Olen-chaha,  iii.  564. 
Olen-kiraita,  iii.  46. 
Oleum  amygdalae,  i.  565. 

„  „         amane,  ii.  567* 

„      anaoardii,  i.  389. 

„      andropogonis,  iii.  ^64. 

,,      anethi,  ii.  129.  '     ^ 

„      anisi,  i.  41. 

,,      arachis,  i.  495. 

„      ai^moneB,  i.  111. 

„      aurantii  cort,  1.  277. 

,,      azadirachtaB,  i.  322. 

,,     baasiffi,  i.  354. 

,,      oajuputi,  ii.  23. 

,,      oalopbylli,  i.  174. 

,,      campborse,  i.  200,  iii.  200. 

„     caryopbjrlli,  ii.  22. 

„      cassisB,  iii.  207. 

,,      oelastri,  i.  345. 

,,      oizuB,  ii.  291.^^ 

,,     dnnamomi,  iii.  207. 

,,      coriandri,  iii.  130. 

,1      orotonis,  iii.  282. 

„      oubebce,  iii.  181. 

„      dipterocarpi,  i.  192. 

„      foBnicttli,  ii.  124. 

„      garcinee,  i.  165. 

,,      gaultheri»,  ii.  327. 

„      gosaypii,  i.  227. 

„      gynocardiae,  i.  145. 

„      hjdnocarpi,  i.  149. 

„      infemale.  iii.  275. 

,,      iaiamangi,  ii.  238. 

„      jatropbsB,  iii.  276. 

„      juniperi,  iii.  372. 

„     limoniB,  i.  276. 

„     Uni,  i.  241. 

,,     marjoranse,  iii.  109. 


Oleum  m^Uflflffi  indiose,  iii.  117. 

„    menthffiy  iii.  104, 

,,    mesuse,  i.  172. 

,,    moringse,  i.  399. 

,,    mjristicsB,  ill.  195. 

„    myrrhse,  i.  308. 

,,    neroli,  i.  277. 

,,    nigrum,  i.  344. 

„    nuois  indicee,  u.  464. 

„    papayerifl,  i.  87. 

,,    pongamise,  i.  468. 

,,    rapbani,  i.  129. 

„    ncmi,  lu.  303. 

t,        ,,    majorifl,  iii.  275. 

,y    rosee,  i.  577. 

,,    rutee,  i.  251. 

,,    Bantali,  iii.  288. 

,,    semeoarpi,  i.  389. 

„    sesami,  iii.  80. 

,,    sinapis,  i.  127. 

„     sterculiflB  foetid,  i.  231. 

„    terebinthinie,  i.  378. 

„    tigUi,  iii.  283. 

„    yateriad  indioaB,  i.  197* 

„    yerbensB,  iii.  565. 

„    santboxyli,  i.  269. 
Olibanum,  i.  295. 
Oli-kirayat,  iii.  46. 
011a,  iii.  546. 
Omam,  ii.  116. 
Omamu,  ii.  116. 
Omamu-aku,  iii.  92. 
Omu,  ii.  116. 
Onagpracese,  ii.  49. 
Ondelaya,  ii.  107. 
Onion  garlio,  iii.  492. 
Onosma  bracteatum,  ii.  524. 
.,      eobioides,  ii.  524* 
„      Hookeri,  ii.  524. 
Ontb,  1.  167. 
Oo — eee  U. 
Ood,  L  292,  iii.  219. 
Ooghai-puttay,  ii.  381. 
OostindiBohe  ofte  wilde  Salie,  ii.  261, 
Opaque  Bdellium,  i.  810,  312. 
Opbelia  Chirata— ««  Swertia. 

„      multiflora,  ii.  615. 
Opbelio  acid,  ii.  513. 
Ophiorrbiza  Mungoe,  ii.  199. 
Opbioxylin,  ii.  4 1 7 . 
Opbioxylon  serpentinum,  ii  414. 
Opiamine,  i*  88. 
Opium,  i.  78. 

,,      abkari,  i.  80,  80. 

(adulteration  of ),  i-  81. 
„       alkaloidfl,  i.  82,  87,  92. 
analysis,  i.  89. 
(Bebar),i.  76,  89. 
Benares,  i.  75. 
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Opium  (claadfioatioii  of),  i.  103« 

„      eatingy  i.  92. 

„      (Ehandesli),  i.  89. 

,,      (Malwa),  i.  83,  99, 
•  y,      (medicmal],  i«  8&. 

,,      nPatna),  i.  8f9« 

„      (Persian),  i.  89. 

„      (Sind),  i.  89. 

„  (toxicoloffy  of),  i.  98. 
Ophthalmic  Barberry,  i.  <6« 
Opantia  Dillenii,  ii.  99. 

,,        Tima,  ii.  100. 
Orange,  i.  268. 

„      purgative,  iii.  278. 
Onmger,  i.  268. 
Oroanette,  ii.  524. 
Orchidaceee,  iii.  384. 
Orchis  latifolia,  iii.  384. 

,,      laxifolia,  iii.  384. 
Origpan  aqnatiqae,  ii.  2f47. 
Origanum  Marjorana,  iii.  108. 
Orila-tamaraj,  i.  139. 
Ormocarpum  sennoides,  i.  430. 
OroK^lin,  iii.  I& 
Oroxylum  indicum,  iii.  15. 
Orris  camphor,  iii.  453. 

,,     root,  iii.  45  U 
Oryza  sativa,  iii.  601. 
Osari,  ii.  245. 
Oseille  de  Gninde,  i.  212. 
Osht,  i.  167. 

Ossifraga  laotea,  iii.  252. 
Otto  of  Boses,  i.  576. 
Oafa,i.  218. 
Ouplate— a«  Upalet. 
Ova,  ii.  116. 
OvaU,  ii  362. 
Oxalide  comioulee,  i.'246« 
Ozalia  oomicolata,  i.  246. 
Oxyacanthine,  i.  68. 
Oxy-camphor,  iii.  202. 
Oxy-cannahin,  iii.  332. 
Oxymyrsine,  ii.  33. 
Oxystelma  escolentimi,  ii.  457. 


Paban,  i.  71. 
Pabarpani,  ii.  523. 
Pachcha-arali,  ii.  406. 
Paohoha-gannem,  ii.  406. 
Pachchai-alari,  ii.  406. 
Pad,  iii.  20. 
Pada-rohada,  iii.  339. 
Padal,  iii.  22. 
Padar,  iii.  22. 
Padara,  iii.  20. 
Padavalam,  ii.  73. 
Pudi,  iii.  417. 


Fadma,  i.  71. 
Padma-chariniy  i.  I37« 
Padma-kasta,  i  567. 
Padma-posfa^ra,  iii.  461 
Fadmisi,  i.  71. 
Padri,iii.20,  22. 
Padri'gida,  Ui.  20,  22. 
Fadshah^fialab.  iiL  49 1« 
Pwdebiri.  ii.  228. 
Pederia  foBtida,  ii.  22S. 
Pederine,  ti.  230. 
Paeonia  albiflora,  iir  305. 

ff     oorallina,  i.  30. 

,,      emodi,  i.  37. 

,,      officinalis,  i.  29. 
Pahada-mala,  i.  63. 
Pohari,  i.  63. 
Pahari-kanda  {Syn,  fur    L. 

ihoides),  iii.  478. 
Pahar-mnl,  i  53. 
Paidi-tangedn,  i.  620. 
Pain  de  poroeau,  ii.  347. 
Pain  de  singe^  i.  220. 
Paina-schnlli,  iii.  42. 
Painpai,  ii.  62. 
Paiwand-i-miryam»  i.  667. 
Pair,  iii.  346. 
P&kar,  iii.  345. 
P&khitnbed,  i.  586. 
Pakhar,  iii.  338. 
Pakkn,  iii  422. 
Pakri,  iu.  338. 
Pala,iu.  443. 
Pala-garuda,  ii.  386. 
Pala-indigo,  ii.  398. 
Palak,  iii.  146. 
Palak-juhi,  iii.  66. 
Palang,  ii.  146. 
Palangmishk,  iii.  90. 
Palan-kizhangu,   iii.  399. 
Palas  or  Palash,  i.  454. 
Palas-gonda,  i.  454. 
Palas-ki-binj,  i.  454. 
Palas-ki-gond,  i.  454. 
Palas-paparo,  i.  454. 
Palas-papra,  i.  454. 
Palas-vel,  i.  458. 
Palasha,  i.  454. 
Palasha-che-bi,  i.  464. 
Palashamu,  i.  454. 
Palehasan,  iii.  268. 
Paletuvier  Uanc,  iu.  82. 
Palita-mandar,  i.  461. 
PaUa,  ii.  364. 
Pallem-mnllu,  i.  243* 
Palmse,  ui.  511. 
Palmatoria  d^infemo,  ii.  99. 
Pal-modekka,  ii.  634. 
Palmyra,  iii.  619. 
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Palo,  i.  55. 

„    de  Oulebra,  ii.  447. 
Palangi,  i.  213. 
Palupaghel-kaluxigi  ii.  75. 
Palwal,  ii.  73. 
Pamania,  iii.  15. 
Pampe,  ii.  238. 
Pamnkh,  iii.  58. 
Pan,  iii.  183. 
Pani,  iu.  625. 
Pan-ki-jar,  iii.  437. 
Pana-Iayanga,  ii.  49. 
Pana-salt,  iii.  550. 
Panacon,  ii.  163. 
Panai,  iii.  519. 
Panai-maram,  iii.  519. 
Panam-palka,  iii.  197. 
PanaquUon,  ii.  163. 
Panasa,  iii  355. 
Panax  Ginseng,  ii.  162. 
Pancha-bala,  i.  206. 
Pancha-bhadra,  ii.  198. 
Panoha-kapittha,  i.  282. 
Panoha-nimba,  i.  323. 
Pancha-tikta,  i.  323. 
Pancba-valkala,  iii.  339. 
Pancha-vija,  iii.  37. 
Pandan,  iii.  20,  625. 
Pandanus  odoratissimiu,  iii.  535. 
Pandbara-adulsa  (%».  for  yarieg^ted 

variety  of  A.  vasica),  iii.  50. 
Pandbara-agbada,  iii.  135. 
Pandbara-babbul  [Syn.  for  Acacia  lea- 

oopbleea),  i.  551. 
Pandbara-kuda,  ii.  391. 
Pandbara-peru,  ii.  30. 
Pandbara  saur  or  sauri,  i.  216. 
Pandbari-esesb,  i.  298. 
Pandbari-lnban,  i.  298. 
Pandbari-miri,  iii.  166. 
Pandrukb,  i.  228. 
Pangala,  iii.  95. 
Pangra,  i.  451,  539. 
Paniala,  i.  152. 
Pani-aonyala,  i.  152. 
Panicbcbi,  ii.  866. 
Panir-band,  ii.  569. 
Panir-ja-fota,  ii.  569. 
Paniz,  iii.  593. 
Panija  prifib^aja,  iii.  550. 
Panj-auguaht,  i.  475,  iii.  75. 
Panjeh-i-salab,  iii.  387. 
Panjira,  iii.  92. 
Panjiren,  iii.  92. 
PanioH,  iii.  264. 
Panlnubi,  iii  264. 
Panbita,  i.  470. 
Panmohnri,  ii.  124« 
Pan-oya,  iii.  90. 


Panni,  iii.  671. 
Panwat,  i.  515. 
Pao  de  cobra,  ii.  503. 

„    de  merda,  iii.  317. 

„    Pereira,  ii.  412. 

,,    solor,  ii.  503. 

„    sujo,  iii.  317. 
Papadi,  ii.  211. 
Papal,  ii.  52. 
Papain,  ii.  56, 
Papar,  i.  347. 
Paparif  ii.  211. 
Papata,  ii.  211. 
Papaver  Argemone,  i.  111. 
,,       Rboeas,  i.  108. 
,,       somniferum,  i.  73. 
Papaveracese,  i.  78. 
Papayerine,  i.  88. 
Papaya,  ii.  52. 
Papayic  acid,  ii.  57. 
Papita,  ii.  501. 
Papiya,  ii.  52. 
Pappadi,  ii.  211. 
Pappali-maram,  ii.  52. 
Pappara-mnlli,  ii.  565. 
Pappara-puli,  i.  218. 
Papra,  i.  69. 
Papri,  i.  69,  iii.  818. 
Papntta-vayroo,  ii.  211. 
Para  cress,  ii.  283. 
Paragalastine,  i.  484. 
Parajatak,  ii.  376. 
Paral,  iii.  20.    ^ 
Paramenispermine,  i.  52. 
Paramignya  monopbylla,  i.  268. 
Paranga,  i.  451. 
Parangi,  ii.  52. 
Parangi-cbaklca,  ill.  507* 
Parangi-sbambirani,  i.  295. 
Paraoxybenzoic  acid,  iii.  299. 
Paras-jambndo,  ii.  25. 
Paras-pipal,  i.  213. 
Parasa-piplo,  i.  213. 
Parasika,  Ii.  626. 
Parayalada-mara,  i.  451. 
Parayati-padi,  i.  866. 
Pardantbus  cbinensLs,  iii.  461. 
Paricine,  ii.  188. 
Parijata,  i.  452. 
Parijataka,  u.  376. 
Parimalada  ganjani,  iii.  567. 
Paringay-puttay,  iii.  500. 
Parillin,  iii.  503. 
Parinkaka-yuUy,  i.  539. 
Parinta,  i.  236. 
Paripat,  ii.  197. 
Parisa,  i.  214. 
Parkati,  Parkaiin,  iii.  840. 
Parkura,  ii.  376. 
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Fannelia  kamtaohadalu,  iii.  627. 

„       perlata,  iiL  627. 
Fama-bif,  i.  690. 
Pama-vija,  i.  590. 
PamakBh,  ii.  157. 
Porpadagam,  ii.  197. 
Parpata,  ii.  198. 
ParpatalEa,  ii.  103. 
Parrot  aeed,  ii.  308. 
Paniawashan,  iii.  624. 
Partaka,  u.  376. 
Part-bikhta,  i.  15. 
Parol,  iii.  20. 
Paraaha,  i.  238. 
Parutlii,  i.  225. 
Paryatiy  i.  6,  ii.  43. 
Parwar,  ii.  78. 
Pas  d'^e,  ii.  294. 
Pasapu,  iii  407. 
Pasewha,  i%  77. 
Pashanbbed,  i.  585. 
Pashana-bheda,  i.  685. 
Paahmara,  i.  33. 
Pashpoli,  iii.  552. 
Paspu-kadambe,  ii.  171. 
Paaaelie-keeray,  i.  168. 
Paaserage  iberide,  i.  118. 
PaMifloreee,  ii.  52. 
Pastinaca  erratioa,  ii.  135. 
Pat,  i.  236. 
Patsi,  i.  53,  206. 
Pata.flij,  iii.  253. 
Patagon,  iii  130. 
Patagonelle  yalerUne,  iii  131. 
Patala  or  Patali,  iii.  20,  22. 
Patala-galori,  i.  57. 
Patala-gandhi,  ii.  414. 
Patala-garada,  ii.  90. 
Patala-garudi,  i.  57. 
Patala-tumri  (Ceropegia  tubers),  ii.  456. 
Patang,  i.  500. 
Patanga-obekke,  i.  500. 
Patanga-katta,  i.  500. 
Patobak,  ii.  296. 
Pat^  de  Jujubes,  i.  350. 
Patha,  i.  63. 
Patha-ringani,  ii.  557. 
Pathadja-chuma,  ii.  392. 
Patharaohi,  iii.  132. 
Patharohur,  iii.  90. 
Pathar-ka-phul,  iii.  627. 
Pathri,  u.  319. 
Pathya,  ii.  I. 
Pati-Oimbu,  i.  273. 
Patola,  ii.  73. 
Patoladya-chuma,  ii  73. 
Patsan,  i.  213. 
Pattana,  ii.  534. 
Pattanga,  i.  500. 


Patte  de  poule,  i.  269. 
Patti-ohettu,  i  225. 
Patwa,  i.  212. 
Paushtie,  iii.  520. 
PaTa-kai,  ii.  78. 
Pavakkapcbedi,  ii.  78. 
Pavana,  iii.  264. 
PaTattari,  ii.  226. 
Pavetta  indica,  ii.  211. 
PaTitraka,  iii.  340. 
Pavonia  odorata,  i.  224. 
Parot  ^pineux,  i.  l09. 
,,     8omnif6re,  i.  78. 
Pavuttay-vayr,  ii.  211. 
Payaaa,  iii.  605. 
Paytine,  ii.  188 
Pe-attis,  iii.  346. 
Pea-uut,  i.  494. 
Pecbak,  i.  232. 
Pedalinese,  iii.  36. 
Pedalium  murez,  iii.  33. 
Pedalu,  ii  207. 
Pedanganeree,  iii.  70. 
Pedda-gomru,  iii.  70. 
Pedda -manga,  ii.  211. 
Pedda-manu,  i.  291,  292. 
Pedda-nimma-pandu,  i.  268. 
Pedda -palleru,  iii.  34. 
Peddagi,  i.  464. 
Peddi-inari,  iii.  338. 
Pedioularis  peotinata,  iii.  14. 
Pee — tee  Pi. 
Peela-bhapgra,  ii.  267. 
Peeloolli,  iii.  55. 
Pee-mottensa,  iii.  556. 
Peganum  Marmala,  i.  252. 
Pelani,  iii.  15. 
Pelambaci,  i  207. 
Pelargonium  Radola^  iii.  661. 
Pelosine,  i.  54. 
Pelletierine,  ii.  48. 
Pellitory,  u.  277. 

,,       (sweet),  ii.  281. 
Peltate  Sundew,  i  591. 
Penari,  i.  228. 
Penar-valli,  ii.  94. 
Pendbar  or  Pendbari,  ii.  207. 
Pendhru,  ii.  207. 
Penerru-gadda,  ii.  566. 
Pengrima,  iii.  564. 
Fentapetes  phoenioea,  i.  236. 
Pentatropis  microphylla,  ii.  458. 

,,  spiralis,  ii.  458. 

Pentgul,  i  461,  u.  212. 
Penya,  iii.  427.     • 
Peony,  i  29. 
Pepalam,  iii.  274. 
Pe-pirkkam,  ii.  80. 
Pepita,  ii.  501. 
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Pepper  (Uaok),  iii.  166. 
,,      (long),  iii.  176. 
,,      (white),  iii.  167. 
Peppergimss,  i.  118. 
Peppermint,  iii.  104. 
Peppermint-oamphor,  iii.  104. 
Pepperwort,  i.  118. 
Pera  brava,  ii.  19. 
Peraln,  ii.  204. 
PeramutiYer,  i.  224, 
Peratti-kirai,  i.236. 
Pera-virai,  i.  620. 
Pereirine,  ii.  412. 
Pericampylus  incanus,  i.  64. 
Periplooa  aphjlla,  ii.  468. 
Persea,  i.  285. 
Persian  gam,  i.  565. 
„      lilac,  i.  830. 
„      myrrh,  i.  307. 
„     opium,  i.  89. 
Peru,  ii.  19. 

Peru-maram,  i.  291,  292. 
Peru-marindu,  iii.  169. 
Peru-nerunji,  iii.  34. 
PeruDgayam,  ii.  141,  147. 
Pessalu,  i.  488. 
Petari,  i.  207. 
Petha,  ii.  68. 
Petit  pois  pouilleuz,  i.  447. 

„    trifle,  i.  274. 
Petite  caase  d'Am^rique,  i.  512. 
Peuoedanum  g^rande,  ii.  126. 

„         graveolens,  iii,  126. 
Peule-koaht  {Syn,    for  Gaasumunar), 

iu.  426.  ^ 

Pey  or  Peya-komatti,  ii.  59. 
Peyameratti,  iii.  122. 
Pey-palai,  ii.  437. 
Phala-kantaka,  ii.  442. 
Phalamla-panohalka,  i.  270. 
Phalphala,  iii.  15. 
Phalsa,  i.  238. 
Phalflhi,  i.  288. 

Phanas  ( Vem,  for  Jaok-tree),  iii.  365. 
Phanafi-alombe,  iii.  629. 
*  Phanas-amba,  iii.  629. 
Phanaaa,  Panasa,  iii.  355. 
Phandjii.  541. 
Phangala,  iii.  95. 
Phanija,  ii.  103. 
Phanita,  iii.  593. 
Phanaamba,  iii.  629. 
Phanwula  (Vtm,    for    A.  hirsuta), 

iu.  355. 
Pharbitia  NU,  ii.  530. 
Pharmacum  Htoreum,  iii.  77. 
Phaaeolua  aconitifolius,  i.  488. 
„        Mnngo,  i.  488. 
,,        trilobua,  i.  488. 
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Phatar-8uva,  ii.  271. 

Phattar-phoda,  iii.  268. 

Phenila,  i.  368. 

Phoenix  sylyestris,  iii.  520. 

Phok,  ui.  369. 

PhuUa,  iii.  1.  « 

Phulsatti,  ii.  40. 

Phulwa  butter,  ii.  356. 

Phulwara,  ii.  355. 

Phungpali,  iii.  314. 

Phutkari,  u.  627. 

Phyllanthua  Emblica,  iii.  261. 

madraepatenais,  iii.  26  >. 

Niruri,  iii.  265. 

reticulatos,  iii.  264. 

urinaria,  iii.  265. 
Physalin,  ii.  561. 
Physalis  Alkekengi,  ii.  560. 
„      minima,  ii.  561. 
„      peruviana,  ii.  662. 
PhysicNut,  iii.  274. 
Pia-amou-leok,  i.  34. 
Piarangu,  ii.  34. 
Piasal,  ii.  16. 
Piazi,  iii.  479. 
Picoline,  ii.  641. 
Picrasina  nepalensia,  i.  291. 
,,       quaasioides,  i.  287. 
Picrorhiza  Kurooa,  iii.  10. 
Picrorhizetin,  iii.  12. 
Picrorhizin,  iii.  12. 
Picrotin,  i.  52. 
Picrotoxin,  i.  50,  52. 
Pignons  d'Inde,  iii.  276. 
Pikapiru  (  Fern,  for  P.  retioulatua), 

iu.  264. 
Pila   {Tarn,   for   A.  integrifoUa),  iU. 

355. 
Pilaka,  iii.  345. 
Pila-kanir,  ii.  406. 
Pilgush,  ii.  259. 
Pilappu-fihirMpam,  ii.  119. 
Pilavan,  i.  427. 
Pili-adugu,  i.  447. 
PiHjari,  i.  33. 
Pili-kapaa,  L  151. 
Pillcoroovi,  iii.  220.' 
Piloyalo,  iii.  562. 
Pilpapra,  i.  539. 
Pilpil.  iii.  168. 
PUu,  ii.  380. 
PUudu,  u.  549. 
Pilu-pami,  iii.  493. 
Piment  de  Cayenne,  ii.  562. 

„      de  rile  Kaurioe,  ii.  562. 
Pimpernel,  ii.  845« 
Pimpinella  Aniaum,  ii  181. 
Pimuig,  iii.  423,  425. 
Pineapple,  iu.  507. 
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Pinde,  ii.  204,  211. 
Pinde-vaUi,  ii.  96. 
Pmdahva,  ii.  207. 
Pindaln,  u.  207,  iii.  561. 
Pindara,  iii.  294. 
Pindi-oonda,  iii.  138. 
Pindi-tagara,  ii.  238. 
Pinditaka,  ii.  211. 
Pinellia  tuberifera,  iii.  166. 
Pinej  tallow-tree,  i.  196. 
Pinglu,  ii.  207. 
Pingri,  ii.  50. 
Pinhoen  oil,  iii.  278. 
Pinial,  ii.  11. 
Pinlang,  iii.  423. 
Pinna-ootai,  i.  173. 
Pinna-nelli,  iii.  66. 
Pintifl  G^rardiana,  iii.  379. 

,,     EJiasjana,  iii.  379. 

,,      longifolia,  iii.  378. 
Pipal,  iu.  176,  338. 
Pipar,  iii.  338. 
Pipara,  iii.  176. 
Piper  Betle,  iii.  183. 

„     Chaba,  iii.  176. 

,,     Cabeba,  iii.  180. 

,,    longnm,  iii.  176. 

,,     nigp*ain,  iii.  166. 

,,    trioioum,  iii.  175. 
Piperaoese,  iii.  166. 
Piperic  acid,  iii.  173. 
Piperidine,  iii.  172. 
Pipeline,  iii.  172. 
Pipla-mnl,  iii.  176. 
Pipla-mur,  iii.  176. 
Pigli,  iii.  176. 
Pipbali-katta,  iii.  176. 
Piphali-mnla,  iii.  176. 
Pippalu,  iii.  176. 
Pipul,  iii.  176. 
Pipali-mul,  iii.  176. 
Pipulka,  ii.  283. 
Piralu,  u.  207. 
Pirandai,  i.  362. 
Pirang,  i.  405. 
Pifia  or  Pisi,  iii.  213. 
Pisa-taila,  iii.  213. 
PiBhinika,  iu.  76. 
Pishin-puttai,  iu.  210. 
Piflola,  u.  586.  • 

PissenUt,  ii.  315. 
Pistache,  i.  379. 

„        de  terre,  i.  494. 
Pistaohier,  i.  379. 

„         Terebinthe,  i.  377. 
Pifltachio  nut,  i.  379. 
Pistaoia  atlantica,  i.  377. 

,,       cabulioa,  i«  377. 
integerrima,  i.  374. 
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Pistacia  palffistina,  i.  377. 

„       Terebinthus,  i.  377. 
•     „       vera,  i.  379. 
Pisteh,  i.  880. 
Pistia  Stratiotes,  lit.  550. 
Pisnm  satiyum,  i.  489. 
Pita,  iii.  408. 

Pitachandana,  i.  462,  iii.  232. 
Pitajbinta,  iii.  44. 
Pitakanda,  ii.  134. 
PitaU,  ui.  294. 
Pitari,  iii.  294. 
Pitcha-puUum,  ii.  63. 
Pithecolobiam  dulce,  i.  553. 

,»  Saman,  i.  553. 

Pith  van,  i.  426. 
Pitkari,  ii.  437. 
Pitohri,  ii,  527. 
Pitojine,  ii.  188. 
Pittaglmi,  i.  55. 
Pitta-papara  or  papada,  i.  114,    333. 

ii.  197,  271. 
PitU-vrikaba,  i.  395. 
Pittmari,  i.  333. 
Pittraj,  i.  341. 
Pittvel,  i.  333. 
Pittosporeee,  i.  153. 
Pittosporin,  i.  154. 
Pittosporum  floribundum,  i.  153. 
,,  undulatom,  i.  154. 

Pivala-cbapba,  i.  42. 
Pivala-kaner,  ii.  406. 
Pivala-koranta,  iii.  43. 
Pivala-tilavana,  i.  131. 
Pivala-vala,  iii.  562. 
Pivar,  ii.  17. 
Piyal,  i.  394. 
Piyala,  i.  394. 
Piyar,  i.  394. 
Piyaz-i-dashti,  iii.  476. 
Plakaba,  iii.  340. 
Plantaginees,  iii.  126. 
Plantago  amplexicaulis,  iii.  127. 
,,        coronopos,  ii.  134. 

Ispaghnla,  iii.  126. 

major,  iii.  128. 

ovata,  iii  126. 
„        PsylUum,  iii.  128. 
Plantain,  iii.  128,  443. 
Plaqueminier  glutizdfdre,  ii.  366 
Pliba-gbna,  i.  341. 
Pliba-ahatru,  i.  341. 
Plaohea  lanoeolata,  ii.  256. 
Plumbagin,  ii.  40,  332. 
Plmnbagineae,  ii.  328. 
Plumbago  rosea,  ii.  327. 

„         zeylanica,  ii.  328. 
Plumeria  «cutifolia,  ii.  421. 
Plumierio  acid,  ii.  422. 


INDEX. 


63 


Po'de  Bahia,  i.  602. 
Podophyllin,  i.  69. 
Podophyllum  emodi,  i.  69. 
Podutalai,  iii.  57. 
Pogada,  ii.  376. 
Pogadamanu,  ii.  362. 
Pogaku,  ii.  632. 
Po-ho-yo,  iii.  10-i. 
Pogostemon  parviflorus,  iii.  95. 

,1        purpurioaiilis,  iii.  95. 
Pogostemomne,  iii.  101. 
Pol,  iu.  148.    . 
Poinciana  elata,  i.  507. 

,,        pulcheirima,  i  506. 
f,       regia,  i.  549. 
Puis  de  marveille,  i.  366. 
Poison  nut,  ii.  458. 
Poivre  long,  iii.  176. 
,1     noir,  iii.  166. 
Polyiier  de  Betel,  iii.  183. 
Pokala,  ii.  632. 
Pokali-miii,  iii.  175. 
Poka-yakka,  iii.  422. 
Polenta,  iii.  580. 
Poley- Germander,  iii.  94. 
Polianthes  tuberosa,  iii.  493. 
Polyoarpeea  corymbosa,  i.  153. 
Polychroit,  iii.  458. 
Polygala  chinensis,  i.  155. 
„      crotalarioides,  i.  155. 
,,      telephioides,  i.  155. 
,,      tenuifolia,  i.  154. 
,,       vulgaris,  i.  154. 
PolygalesB,  i«  154. 
Polygonaoete,  iii.  148. 
Polygonic  acid,  iii.  150. 
Polygonum  alatnm,  iii.  150. 

,,  ayiculare,  iii.  148,  158. 

„  barbatum,  iii.  150. 

,,         Bistorta,  iii.  1 50. 

if         glabrum,  iii.  150,  152. 

,,         Hydrojpiper,  iii.  150. 

,y         molle,  iii.  150. 

,,  viviparum,  iii.  150. 

Polypodium  quorcifoUum,  iii.  623. 

„         taocifolium,  iii.  624. 

,,         Yulgare,  iii.  621. 
Polyporus  offidnalis,  iii.  631. 
Pomegranate,  ii.  44. 
Pomelo,  i.  274. 
Pomme  cpineuse,  ii.  584. 
Pommier  d*cl^hant,  i.  281. 
Pongalam,  iii.  272. 
Pongamia  glabra,  i.  468. 
Pongelion,  i.  292. 
Ponmutootai,  i.  53. 
Ponna-cbettu,  i.  173* 
Ponna-virai,  i.  520. 
Ponnampoa-mara-yarai  iii.  396. 
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Ponnan-kottai,  i.  368. 

Poo— 1«  Pu. 

Poodaoarapan  {Tarn,  for   Celtis), 

iii.  316. 
Poon,  i.  176. 
Popal,  1.  685. 
Popinho  do  patare,  ii.  89. 
Popli-chukai,  i.  355. 
Poppy  capsules,  j.  87. 

„    leaves,  i.  76. 

„    oil,  i.  87. 

„    petals,  i.  97< 

„    seed,  i.  87. 

„    trash,  i.  78. 
Poprang,  ii.  104. 
Porash,  i.  213. 
Porphyrozin,  i.  88. 
Porrum  capitatum,  iii.  489. 
Portia  tree,  i.  213. 
Portulaca,  i.  159. 

oleraoea,  i.  158. 
piloea,  i.  159. 
„        quadrifida,  i.  158. 
Portulacete,  i.  168. 
Post,  i.  73. 
Post-i-pisteh,  i.  380. 
Postaka-tol,  i.  73. 
Potaki,  iii.  148. 
Potentilla,  i.  583. 
Poter.  iii  287. 
Pou  de  moine,  i.  230. 
Poulourivi,  iii.  230. 
Poun)ier  potager,  i.  158. 
Prachinamalaka,  i.  152. 
Pradarani-Iauha,  ii.  392. 
Pranada,  ii.  1. 

,,        gudika,  iii.  169. 
Prangos,  ii.  138. 

,,        pabularia,  ii.  138. 
Prapunada,  i.  516. 
Prapunata,  i.  516. 
Prasarani,  ii.  229. 

,,         leha,  ii.  229. 
Prashni  (Syn,  for  Gondala),  iii.  560. 
Premna  herbacea,  iii.  68. 

M      integrifolia,  iii.  66. 

,.      tomentosa,  iii.  70. 
Prickly-pear,  ii.  99. 
Primulaoeie,  ii.  340. 
Prisnipami,  i.  427. 
Prithuka,  iii.  604. 
Priya-darsha,  iii.  45. 
Priyan^,  i.  342. 
Prosopis  spicigera,  i.  569. 
Protc^ine,  i.  88. 
Prunierd'Inde,  i.  162. 
Pnmus  insititia,  i.  668. 
Mahalib,  i.  567. 
Pudum,  i.  567. 
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Pninussp.,  i.  667. 
Paeudo-aoofnine,  L  6. 
Pseado-aoonitine,  i.  5. 
Psendo-chiratin,  iii.  267. 
Pseudo-ourarine,  ii.  401. 
Pseudo-indioan,  ii.  409. 
Pseudo-morphine,  i.  89. 
Pgidinm  Guyaya,  ii.  30. 
Psoralia  oorylifoUa,  i„  412. 
Ft^rooarpe  &  bourse,  i.  464. 
Pterocarpine,  i.  463. 
Pterocarpus  Draco,  iii.  605. 
,,  Marsupium,  i.  464. 

.   „  eantalinus,  i.  462. 

Pterospermum  acerifolium,  i.  233. 

,,  suberifolium,  i.  233. 

Ptyohotis  Ajwan,  ii.  117. 
Puohapayaru,  i.  488. 
Pudhira,  iii.  666. 
Pudina,  iii.  101. 
Pudina-ke  phul,  i.  424. 
Pueraria  tuberosa,  i.  424. 
Puga,  iii.  422. 
Pugai-ilai,  ii.  632. 
Puka-yila,  ii.  632. 
Pulaguda,  iii.  264. 
Pulai,  iu.  138. 
Pulambari,  ii.  457. 
Pulan-kizhanga,  iii.  399. 
Pulavayr,  iii.  264. 
Pulcolli,  iii.  65. 
Pulicaria  crispa,  ii.  260. 
Puliocakirai,  i.  213. 
Puli-cbintaku,  i.  246. 
Puli-narin,  i.  366. 
Puli-pandak,  ii.  .414. 
Puli-yarai,  i.  246. 
Puliyam-pazbam,  i.  632. 
PuUam-paracbi-aappu,  i.  246. 
Pumadalai,  ii.  44. 
Pu-maram,  i.  370. 
Pummalo,  is  274. 
Pun,  iii.  638. 
Ponai,  i.  176. 
Punaigam,  i.  173. 
Punaik-kali,  i.  447. 
Punar-bhava,  iii.  130. 
Punar-bbu,  iii.  130. 
Punar-naba,  iii.  130. 
Punar-naya,  iii.  130. 
Punar-nayasbtaka,  iii.  130. 
Pundarika,  i.  71. 
Pundi,  i.  896. 
Pundisoppu,  i.  212. 
Pundrika,  u.  211. 
Pnngala,  ii.  380. 
Pnngam-maram,  i.  468. 
Pung-ma-tbeing,  ii.  252. 
Punica  Granatnin,  ii.  44. 


Punioa  protopnnioa,  ii  45. 
Punioo-tannic  acid,  ii.  48. 
Punjabi,  iii.  887. 
Punnag,  i.  172. 
Punnaga,  i.  172. 
Punyatrina,  iii.  576. 
Pupal,  iii.  424. 
Puppanti,  iii.  291. 
Purasba-maram,  i.  213. 
Puraabara-tanam,  i.  139. 
Pnrashu,  i.  454. 
Purging  cassia,  i.  511. 
Puma,  iii.  130. 
Purple  Gillyflower,  i.  120. 

„      Goat*8-rue,  i.  416. 
Puralane,  i.  158. 
Puryali,  iii.  564. 
Pusbkara-mula,  ii.  296,  iii.  451. 
Pusbpa-kadal,  iii.  56.^ 
patai-tanni-maram,  ii.  19. 
Puten-buding^,  ii.  94. 
Puttay-charagam,  i.  656. 
Putdkaranja,  i.  497. 
Putiki,  i.  238. 
Putol,  iii.  287. 
Putra-da,  ii.  581. 
Putra-jiya,  iii.  271. 
Putram-jiya,  iii.  271. 
Putranjiya  Roxburgbii,  iii.  271* 
Puyam,  i.  370. 
Puyyu-danimma,  ii.  44. 
Puyana,  iii.  264. 
Pnzbuk-koUi,  iii.  66. 
Pyretbrin,  ii.  280. 
Pyretbrine,  ii.  280. 
Pyretbrum  umbelliferum,  ii.  281. 
l^rridine,  ii.  641. 
Pyroxylin,  i.  226. 
Pyrus  oommunis,  i.  581. 

„    Oydonia,  i.  579. 


Quarantaine,  i.  120. 
Quassiin,  i.  289,  296. 
Queensland  Hemp,  i.  207. 
Qu^ot,  i.  567. 
Querous  in^toria,  ui.  360. 
Quinamine,  ii.  188. 
Quince,  i.  579. 
Quinidine,  ii.  180,  187. 
Quinine,  ii.  177,  187,  102. 
Quinoyic  acid,  ii.  188. 
Quinoyin,  ii.  188,  376.- 
Qmsqualis  indica,  ii.  13. 


Bab-es-sus,  i.  492. 

Radne  de  S.  Obristopbe,  i.  36. 

Radagari,  iii.  480. 


IMDBZ. 


65 


t» 
»» 
>f 
>» 

ft 
»» 


Radicals,!.  155. 
Radifl,  i.  129. 
Badish,  i.  129. 
Radix  Deiparee,  iii.  72. 

Mungo,  ii.  200. 

Mufltela,  ii.  414. 

palma  Christi,  iii.  385. 

puloronioa,  iii.  159, 

tozicaria,  iii.  465. 

veaicatoria    (PlozabAgo 
u.  329. 
Rae-champa,  i.  42. 
Ragat-cbandan,  i.  462. 
Ragatrtira,  i.  338,  352. 
Rahishi,  iii.  28. 
Rai,  i.  123,  3S8. 
Raiga,  iii.  338. 
Rai-el-hamam,  iii.  00. 
Kaikora,  ii,  214. 
Rais  Madro  de  Deos,  iii.  72. 
Raisins,  i.  357. 

,,        de  Galom,  i.  362. 
Raiz  de  <V>bra,  iii.  159. 

M    Kadre  de  Deos,  iii.  72. 
Rajabala,  i.  206. 
Rajadani,  ii.  364. 
Ruja-jira,  i.  236. 
Rajuinaha,  i.  489. 
Raja-phala.  ii.  25. 
Raja- tarn,  i.  511. 
Rajana,  ii.  212,  364,  iii.  408. 
Rajani-gfandha,  iii.  493. 
Ka^aninasa,  ii.  376. 
Rajeshta,  iii.  443. 
Rajika,  i.  12"). 
Raipatrika,  ii.  560. 
Rana-chandana,  i.  462% 
Rakta-ohitraka,  ii.  329. 
Rakta-gandhani,  i.  462. 
Rakta-g«H)ha,  u.  41. 
Rakta-keru,  iii.  250. 
Rak^u,  iii.  551. 
Raktarohida,  i.  338,  341,  352. 
Rakta-simul,  i.  215. 
Rakta-yalli,  i.  355. 
Rakta-rindu,  ii.  581. 
Rakta-Tinda-chada,  iii.  250. 
Ralnairanda,  iii.  301. 
Rakto-Bemul,  i.  215. 
Ral,  i.  195. 
RaU,  i.  195. 
Ramabana,  iii.  583. 
Ramala,  i.  133. 
Ramanjir,  iii.  338. 
Rambha,  iii.  443. 
Rametha,  iii.  225. 
Rampatri,  iii.  197. 
Rampbal,  iii.  197. 
Ramtil,  ii.  269. 
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Ramtulasi,  iii.  85. 
Ramturai,  i.  210. 
Ramusatia  rivipara,  iii.  549. 
Ranaj,  iii.  515. 
Ran-akhrot,  iii.  278. 
Ran-drakaha,  1.  363. 
Ran-erandi,  iii.  272. 
Ran-ghevada,  i.  450. 
Ran-baladf  iii.  396. 
Ran-jaipbaly  iii.  197. 
Ran-jondliala,  iii.  573. 
Ran-makai,  iii.  573. 
Ran^methi.  i.  480. 
Ran-panral,  ii.  73. 
Ran-phanas  (Artocarpns  birsuta], 

iii.  355. 
Ran-takla,  i  520. 
Ran-tikhi,  i.  121. 
Ran-tondla,  ii.  86. 
Ran-udid,  i.  491. 
Rauavara,  i.  519. 
Ranagu,  i.  468. 
Randbani,  ii.  121. 
Randia  dameiontm.  ii.  204. 

,,      uliginosa,  ii.  207. 
Rang,  iii.  115. 
Rang-i-badBbah,  ii.  524. 
Rangan,  ii.  212,  214. 
Rang^ri-bar,  \L  2. 
Rangcbul,  i.  347. 
Rangi,  iii.  338. 
Rangoon  creeper,  ii.  13. 
Rangtin-ki-bel,  ii.  13. 
Rangunu-malle-cbettu,  ii.  13. 
Ranjondbala,  iii.  573. 
Ranmakai,  iii.  573. 
Ranunculaoen,  i.  1. 
Ranunculns  Sardons,  i.  37. 

,,  soeleratos,  i.  37. 

Rape,  i.  122. 
Rapbanns  Rapbaaistanini,  iii.  490. 

,,        sativuB,  i.l29. 
Rasamala,  i.  594. 
Rasan,  ii.  259. 
Ra-sana,  ii.  256. 
Raaanjana,  i.  65. 
Rasa-pbala,  iii.  514. 
Rasbija,  iii.  318. 
Raaoamofio,  iii.  125. 
Rashme,  ii.  200. 
RasimUins,  i.  594. 
Rasin,  i.  474. 

Rasna,  ii.  200,  260,  iii.  392. 
Rasnapanobaka,  iii,  393. 
Rasona,  iii.  488. 
Rassakinda,  i.  54. 
Ramanl,  i.  560. 
Raswal.  i.  65. 
Raswanti,  i.  66. 
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Ratamba,  i.  164. 

Ratambi,  i.  164. 

Ratanhia,  i.  364. 

Ratanjli,  i.  462. 

Ratanjot,  ii  524. 

Ratanpurs,  i.  139. 

Ratavalio,  iii.  57. 

Rati-nagkesar,  i.  172. 

Ratipanche,  iii.  627. 

Ratmandu,  ii.  523. 

Ratoliya,  iii.  57. 

Rattiasan,  i.  213. 

Raughan-i-bid,  iii.  366. 

Raawolfia  Berpontina,  ii.  414. 

Ravara-patri,  ii.  536. 

Ravette,  i.  123. 

Rawa,  iii  608. 

Rawand,  iii.  153. 

Rawand-el-dawabb|  iii.  154. 

Rajan,  ii.  3€4. 

Rayete,  i.  395. 

Razianah  or  Kazianaj,  ii.  125,  132. 

Rechanaka — see  Rochanika. 

Red  Bahman,  ii.  304. 

Cedar,  i.  242. 

Mango,  i.  163. 

Nagkesar,  i.  172. 

Rhapontio,  ii.  304. 

Sanders- wood,  i.  462. 

Silk-cotton  troo,  i.  215. 

SorreU,  i.  212. 
Redwood  tree,  i.  336. 
Reglisse,  i.  491. 
Rela-kayalu,  i.  511. 
Renouee  des  oiscaux,  iii.  148. 
Renuka,  iii.  76. 
Revanchi-no-siro,  i.  168. 
Rf^watih-i-dewana,  iii.  153. 
Rhainnea?,  i.  350. 
Rhamnus  \Vightii,  i.  352. 
Rhazya  stricta,  ii.  391. 
Rhco-tannic  acid,  iii.  156. 
Rbotsa-maram,  i.  256. 
RhetBa-maum,  i.  256. 
Rheum  emodi,  iii.  155. 

MoonToftianum.  iii.  155. 
officinale,  iii.  152. 
palmatum,  iii.  153. 
Ribes,  iii.  152. 
tataricum,  iii.  163. 
Webbianum,  iii.  155. 
Rewand-chint,  iii.  153. 
Rewand-i-lahmi,  iii.  154. 
Rhinaoanthin,  iii.  56. 
Rhinacanthus  communis,  iii.  55. 
Rhizophora  mucronata,  iii.  599. 
Rhizophoreas,  i.  598. 
Rhododendron  letpidotum,  iii.  374. 
Rhosadine,  i.  88,  109. 
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Rhubarb,  iii.  152. 
Rhubarbe,  iii.  152. 

>,         des  pauyres,  L  34. 
RhuB  ooriaria,  i.  372. 

y,     Kakrasingi,  i.  374. 

„     parviflora,  i.  374. 

„     Bemi-alata,  i  374. 
Rhynchocarpa  fcstida,  ii.  97. 
Rhynchostylis  retusa,  iii.  396. 
Ribas,  iii.  154. 
Ribas-i-Muammiri,  iii.  154. 
Rice,  iii.  601. 
Ricin,  iii.  304,  309. 
Ricin  commun,  iii.  301. 
Ricinelaidic  acid,  iii.  307. 
Riciiielaidin,  iii.  307. 
Ricinine,  iii.  308. 
Ricinisoleic  acid,  iii.  308. 
Ricinoleic  acid,  iii.  304,  307. 
Ricinus  communis,  iii.  301. 
Riban,  iii.  83. 
Rijl-el-ghurab,  ii.  133. 
Rijl-ol-jarad,  iii.  374. 
Rijl-el-tair,  ii.  133. 
Rinbadam,  iii.  383. 
Ringin,  i.  368. 
Ringri,  i.  284. 
Ringworm  powder,  i.  501. 
Rishah-i-khitmi,  i.  201. 
Risbah-i-wala,  ii.  239. 
Ritha,  i.  368. 
Rivea  omata,  ii.  541. 
Riwas,  iii.  153. 
Roatangha,  i.  370. 
Robertin,  i  249. 
Rochana-raktA,  iii.  295. 
Rochanika,  iii.  296. 
Rocket,  i.  130. 
Rocouyer,  i.  149. 
Rodhni,  ii.  373. 
Roga-chettu,  iii.  92, 
Rohan,  i.  336. 
Rohera,  i.  341. 
Rohini,  i.  341. 
Rohishta,  iii.  657. 
Rohishte-gavat,  iii.  557. 
Rohitak,  i.  341. 
Rohituka,  i.  341. 
Rojia-cha-phul,  ii.  321. 
Romero  Santo,  iii.  93. 
Rosa  canina,  i.  574. 

„     damascena,  i.  574. 

.,,    involucratA,  i.  574. 
Rosaceae,  i.  563. 
Rosaginine,  ii.  401. 
Rose,  i.  574. 

d'lnde,  ii.  821. 


t> 


„     de  Jericho,  i.  1 17. 
,,     malloes,  i.  594, 
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Bofle  of  Jericho,  i.  117. 
,,     stameos,  i.  675. 
,,     water,  i.  576. 

Boselle,  i.  212. 

Roshol,  iii.  557. 

Rosier  de  Damas,  i.  574. 

Rosmarinho,  iii.  93. 

Boemelleus,  i.  694. 

IU>fiocjamne,  iii.  412. 

Bossalis  en  bonclier,  i.  591. 

Rottlerin,  iii.  299,  300. 

ItouDd  Zedoarj,  iii.  416. 

Kozelle,  i.  212. 

Bubah-turbak,  ii.  550,  573;. 

Kubia  cordifolia,  ii  231. 
f,     tinctorium,  ii.  231. 

Rubiaceae,  ii.  169. 

Rudantika,  ii.  545. 

Rudrajati,  iii.  158. 

Rudranti,  ii.  545. 

Rudrayanti,  iii.  168. 

Rue,  i.  249. 
„    dcs  jardinfl,  i.  249» 
„    des  pr^R,  i  34. 
„    Baavagre,  i.  252. 

Rnba,  iii.  577. 

Rnhin,  ui.  296. 
Rni,  ii.  428. 
Rukha,  iii.  348. 
Rukh-alu,  iii.  549. 
Rumox  aquaticus,  iii.  158. 
,,       Diopcoridis,  iii.  158. 
„       Patientia,  iii.  158. 
ff       vesioariiifi,  iii.  167. 
„       Wallichii,  iii.  158. 
Rmnman,  iii.  45. 
Rumman-el-aiiliar,  1.  162.. 
Ramman-i-bari,  ii.  46. 
Runas,  ii.  2^1. 
Rnnboom,  i*.  599. 
Raaz,.iii.  604. 
Ros,  iii.  60,  558. 
Rasa,  iii.  557.^ 
Rusa-ka-tel,  iii.  559. 
Ruscos  acaloatua,  ii.  33, 125. 
Busot,  1.  65. 
Ruia  gpraveolens,  i.  249. 
Rutacete,  i.  249. 
Rutilin,  iii.  367. 
RuTU,  iii.  301. 
RiiTuka,  iii.  301 . 
Rnaz,  iii.  604. 


BabMt  aslsa,  iii.  128. 
Sabbasa^i,  u.  128. 
SaUno,  u.  72. 
Sabir,  iii.  489. 


I 


Sabja,  iii.  83. 

Sabji.iu.  819,  820. 

Sabza,  iii.  83. 

Sabzi,  iii.  320. 

Subnniy  i.  165,  ii.  102. 

Saochamm  officinamm,  iii.  692. 

Saocolabium  papillosum,  iii.  392. 
„  species,  iii.  393^ 

Sacking  tree,  iii.  348. 

Sada-(^andon,  ixu  232» 

Sadamandi,  ii.  319. 

Sadeori,  ii.  243. 

Safarjal,  1.  679. 

Safed-aghad(^  iii.  136. 

Safed-bahman,  ii.  303. 

Safed-chamni,  iii.  8. 

Safed-champa,  ii.  421. 

Safed-chandan,  iii.  232. 

Safed-jam,  ii.  30. 

Safed-jira,  ii.  113. 

Safcd-jirun,  ii.  118. 

Safed-mirch,  iiL  167. 

Safcd-miri,  iii.  167. 

Safed-murgha,  iii.  139. 

Safed-musli,  iii.  485. 

Safod-safri-am,  ii.  30. 

Safed-semul,  i.  216. 

Safflower,  ii.  308. 

Saffron^  iU.  453. 

So&an,  iii.  453. 
„        batard^ii.  808. 

Safsaf  {Arabic  for  Saliz  oaprea). 
iii.  364. 

Sagach,  iii.  61. 

Sagade,  i.  370. 
Sag-angur^  ii.  550,  673. 
Sagapenum,  ii.  160. 
Sagapu,  ii.  193. 
Sagarghola,  i.  496. 
Sagbinaj,  ii.  160. 
SagoTani,  ii.  442. 
Sagpistan,  ii.  518. 
Sagshikan,  ii.  683. 
Sagun,  iii.  61. 
Sag  wan,  iii.  61. 
Sahadevi,  ii.  243,  246. 
Sahakara,  1.  382. 
Sahjna,  i.  396. 

Saint  Ignatius*  Bean,  ii.  600. 
Saisaban,  i.  476. 
Saj,  iii.  61. 
Sajeri,  i.  46. 
SajjLkar,  iii.  142. 
Saiire,  ii.  119. 
SaKa,  iii.  61. 
Sakalabi,  i.  312. 
Sakanaru,  iii.  667. 
Saka-areshtha,  iii.  390. 
8ak«el-bamam,  i.  47. 
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Sakar-el-mriiar,  U.  4S0. 
Sakhis  (A.  laniger),  iii.  66S. 
Sakmuniya,  ii.  644 « 
Sikkofa,  i.  19$. 
Sal,  i.  195. 
Sala,  i.  195. 
Sala-miflhri,  iii.  384. 
SalA-yeshta,  i.  196. 
Salab-misrl,  iii.  384. 
Salabfliathiciim,  ii.  887. 
Salai,  i.  302. 

Salam-miflri,  iii.  8M. 

Sftle-gond,  i.  302. 

Sale-lattft,  i.  309. 

Salop,  iU.  386. 

Salgeira,  i.  699. 

Salicineeei  iii.  364. 

SaUcomia,  iii.  141 . 

Salikheh,  iu.  204. 

SflJivaire  d'Bqpagne,  ii.  277. 

Salix  O^rea,  iii.  364. 
^,    ftpeoiesy  iii.  366. 

SallakC  i.  302. 

SaUaki-draTa,  i.  309.    ' 

Sahnali,  i  215. 

Salxaali-Tesbta^  i.  216. 

Salpami,  i.  428. 

SakepareiUe  de  I'lnde,  ii.  446. 

Salsola^  iii..  141. 

Salvadora  oleoideB,  ii  380. 
,y         persioa,  ii.  38QL 

Salyadoraoeffi,  ii.  380. 

Salvadorine,  ii.  383. 

Salvan,  i.  428. 

SalYia  .Sjgjptiaoa,  iii.  8^.. 
^^      pleb^,  iii.  89. 

SemMdanky  i.  293. 

Samadeia  indica,  i.  293. 

Sajnaderin,  i.  294. 

Sama-gecw,  ii.  450. 

Sanumdar-phal,  ii.  17. 

Samandar.Bokh,  ii.  541. 

Soxnas-arkEiia-ohiima,  Iii.  421. 

Sambara-yaUi,  i.  363. 

Sambhahi,  iii.  73,  76. 

Sambhara,  iii.  564. 

Sambiri,  i.  389. 

Sambrani,  i.  196. 

Sambnml-aku,  iii.  8. 

Sambfani-obettn,  iii.  8. 

Sambacna  odorata  aromatraa,  iii.  67. 

8ai&g:h4-arabi^  i.  541. 

8aingh-i->bal-i-flluri&,  U.  167. 

Sami,  Ui.  338. 

Bampage^  1.  637. 

Sampage-hiiTTOy  i.  42. 

Sampangi-pQTTU,  i.  42. 

Sampirani,  i  509. 

Samp-phali,  i  37. 


Saiiural-e1>aaly  i.  162. 
Samrat-el-torfab,  i.  16(>. 
Samndar-pbal,  ii.  I7. 
Samiik,  ih.  583. 
Samodra-pachoba,  ii.  641. 
Samndra-paki,  ii.  541. 
Sanmdra-pa-tenkaya,  iii.  620. 
Samudni-fduAh,  ii.  541. 
Samadn-sosba,  if.  541. 
Sanmdra-TDgajn,  ii.  541. 
Samimdar«8ok,  iii.  89. 
Samnira-pallaHi,  ii.  17% 
Samydaoeee,  ii.  60. 
San,  i.  400. 
Sana,  i.  400. 
Sana-baladi,  i.  531. 
Sana-bajaad,  i.  527. 
Sana-jebali,  i.  531. 
Sana-nMiki,  i.  526. 
Sana-puflbpi,  i.  40Ok 
SanaUknrd,  ii.  304. 
Saoatta,  i.  371. 
Sandal,  ill.  233. 
Sandalwood,  iii.  282. 

f^  African,  iii.  241. 

„  oil,  iii.  232. 

Sandanalr4Mttai,  iii.  292. 
Sandams,  i.  510. 
Sandeflra,  i.  507. 
SandhyakaH,  iii.  132. 
Sanfu-mnn,  iii.  77. 
Sangisaboyah,  i.  5}6w 
Sangkapi,  iii  76. 
Sanlisabojab,  i.  5I&. 
Sankar-jata,  i.  427. 
Sankhabnli,  ii.  516. 
Sankba-pni^pi,  ii.  514. 
Sankbro,  iii.  673. 
Sankbrel,  ii.  51 6* 
Sankin,  iii.  500. 
Sanaipat,  iii.  5. 
Sannipata-niid,  iii.  5w 
Sanseyiera  zeybmica,  iii.  493L 
Sanaeyieiine,  iii.  496. 
Sant,  i.  542,  iii.  130w 
Santal,  i.  463. 

„      blanc,  ni.  232. 

, ,      ronge,  i.  462. 
Santalaoeae,  iii.  232. 
Santaline,  i.  463. 
flantalnm  album,  iii.  232. 
,.        ognonBB,  iii*  247* 
»,        l^tm^i,  m.  246. 
Santalina  Ch  n wmt\j ym  mnn,  iii.  24. 
Santonin,  iL  290. 
Saanbar-el-bindi,  aft.  SMl 
Sanya,  i.  400. 
SapindaoMB,  i.  364. 
Sapiadiw  MnkoiMti,  i.  374. 
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Sapindus  trifoliaius,  i.  S07. 
Sapistan,  ii.  518. 
Sapni,  iii.  874. 
Sapodilla  plum,  ii.  365. 
Sapogenin,  i.  157,  369. 
Saponaria  officinalis)  i.  156. 

„        Yaccaria,  i.  166. 
Saponin,  i.  167,  369,  661. 
Sapotaceee,  ii.  354. 
Sapotillier,  ii.  366. 
Sapotine,  ii.  366. 
Sappan,  i.  500. 

„      wood,  i.  500. 
Sapean,  iii.  158. 
Sapsand,  iii.  158. 
Sapsnndi,  iii.  348. 
Sapta-chhada,  ii.  886. 
Sapta-pama,  ii.  886. 
Saptala,  1.  560. 
Sapu,  i.  43. 
Sapus,  iii.  159. 
Saraoa  indioa,  i.  607. 
Saracens  Gonsound,  ii.  248. 
Saragavo,  i.  896. 
Sarah,  i.  137. 
Saral,  iii.  378. 
Sarala,  i.  292. 
SaraU-drava,  iii.  378. 
8arapunkha,.i.  416. 
Sarasaya,  i.  123. 
Saroooolla,  1.  476. 
Saroocolline,  i.  478. 
Saroostemma  brevistigma,  ii.  458. 
Sardari-har,  ii.  6. 
Saresh,  iii.  480. 
Sarifon,  ii.  288. 
Sari-kasondi,  i.  520. 
Sariya,  ii.  446. 
SariyadTaya,  ii.  446. 
Sariyan,  i.  428. 
Sarjikaksliara,  iii.  414. 
Sarlcara,  iii.  588. 
Sarpagandba,  ii.  414. 
8aipan-ka-tel,  i.  178. 
Sai^shi-chetta,  ii.  200. 
Sarphoonka,  i.  415. 
Sarponkfaa,  i.  415. 

Saraaparilla  (oonnt^^,  ii.  446,  iii.  600. 
Bary-i-TorkiBtaiu,  ill.  874. 
Sarya,  iii.  367,  449. 
Saryari-har,  ii.  6. 
SarwaU,  iii.  189. 
Saaave,  i.  123. 
Sataganda,  ii.  60. 
Satar,  iii.  114. 
Satar-el-hamir  {8ffm»  for  T.  serpylliim), 

iu.  109. 
Batar-i-bari,  iii.  874. 
Satawari,  iU.  463,  488. 


Sathi,  Ui.  89. 

Sati,  iii.  399,  417. 

Satila,  i.  489. 

Satinwood,  i.  839. 

Satodi-mala,  iii.  130. 

Satphal,  ii.  17. 

Satudo,  ii.  102. 

Satureia  grseca,  iii.  116. 

Saturijnn — tee  Satyrion. 

Satorjus,  i.  20. 

Satyin,  ii.  386. 

Satyrion,  i.  20,  iii.  384. 

Sanbbaqua-sunthi,  iii.  421. 

Sanl  tree,  i.  195. 

Sannf  {Syn.  for  Anise),  ii.  131. 

Sanr,  i.  216. 

Saurab,  Saurabhi,  iii.  454* 

Saurabhi-nimba»  i.  262. 

Sauromatuzn  pedatum,  iii.  547. 

Saussurea  Lappa,  ii.  296. 

Sayari,  iii.  468. 

Sayonnier,  i.  367. 

Saxifraga  ligulata,  i.  588. 

Sazifragacece,  i.  585. 

Sazaj-i-Hindi,  iu.  209. 

Scammony,  ii.  544. 

Schera-bala,  iii.  139. 

Schera-kata-yalli-oaniram,  ii.  508. 

Schima  WaUiohii,  i.  190. 

Scbleichera  trijoga,  i.  370* 

ScboBnus,  Sohcsnanthns,  iii.  564. 

Sehweinfurthia  8phsBrocazpa,iii.  5. 

Soilla,  iii.  476. 

Soindapsus  officinalis,  iii.  543. 

„        pertnsus,  iii.  544. 
Sdrpos  kysoor,  iii.  655. 
ScitamineaB,  iii.  396. 
Sof^lia  aculeata,  i.  266. 

„       lorida,  ii.  626. 
Sorew  Pine,  iii.  536. 
ScrophnlarinefB,  iii,  I. 
Sea-ooooannt,  iii.  520. 
Sebastiania  Gbanuelea,  iii.  316. 
Sebesten  plum,  ii.  518. 
Secamone  emetioa,  ii.  468. 
See— <M  Si. 
Sespon,  iii.  61. 
Sennnd,  4ii.  253. 
Sehnnda,  iii.  254. 
Selu,  ii.  618. 

Sem  or  Sesila-gond,  i.'687. 
S4m6oairpe,  i.  389. 
Semenoine..  ii.  288. 
SemicarpoB  Anactfdinm,  i.  889. 
Sempagnm,  i.  48. 
Sempseny  iii.  29. 
Semnl,  i.  216. 
Sendi,  iii.  620. 
Sendri,  i.  150. 
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S6n6,  u  626. 

„      d'ltaUe,  i.  630. 
Senna,  i.  626. 

,,      podB,  i.  629. 
Sennit,  i.  628. 
Sensitive  eommnne,  i.  638* 

,,  plant,  i.  538. 

Seoti — see  Sheyanti. 
Scphalika,  ii.  376,  iU.  7a. 
Serapias,  iii.  384< 
Seriuji,  ii.  40. 
Seroo-kaya,  ii.  36. 
Sorpolet,  iii.  109. 
Sesame,  iii.  26. 
Sesame  dc  Tlnde,  iii.  26. 
Sosamum  indicum,  iii.  26. 
Sesbania  JEgyptiaca,  i.  474. 
,,        grandiflora,  i.  472. 
Seyaka,'  i.  71. 
Sovya,  iii.  339,  662. 
Sewar,  ii.  391. 
Shadanga-paniya,  i.  224. 

Shaddaranayogfti  ii-  329. 
Shadgrantha,  iii.  639. 
Shadhurak-kalli,  iii.  263. 
Shafterak,  i  122. 
Shaggy  button- weed,  ii,  230. 
Shahasfcrham,  iii.  83. 
Shahasperham,  iii.  83. 
Shahdancli,  iii.  323. 
Sliahterah,  i.  114, 
Shahteraj,  i.  116. 
Shailam,  iii.  583. 
Shajrat-el-baraghis,  i.  682. 
Shajrat-el-kapor,  ii.  275. 
Shakar,  iii.  693. 
Shakakul,  ii.  136. 
Shakakul-i-misri,  ii.  138. 
Shakayak-el-naaman,  i.  37. 
Shakra-siishta,  ii.  1. 
Shala-mishri,  iii.  384. 
Shala-pami,  i.  428. 
ShaU,  iu.  604. 
Shalim,  iii.  580. 
Shallot,  iii.  492. 
Shalumbi,  i.  122. 
Shamantippn,  ii.  276. 
Shamariniyiin,  ii.  123. 
ShambaHd,  iii.  496. 
Shamkand,  i.  15. 
Shammani,  ii.  583. 
Shampagi,  L  42. 
Shamraj,  i.  366. 
Shamuddira-pachohai,  ii.  641. 
Shanal,  i.  400. 
Shanambu,  i.  400. 
Shangabir,  iii.  421. 
Shankeahvar,  i.  606,  ii.  262. 
Shankhahnli,  U.  262. 


Shankhapnflbpi,  ii.  263« 
Shankhini,  ii.  263. 
Shappathnpu,  i.  204. 
Shi^b-i-kashkash,  i.  98. 
Sharak-kouraik-kai,  i.  611. 
Sharbati-limbu,  i.  273. 
Shardol,  ii.  11. 
Sharfiynn  {Syn*  for  GardamomB), 

428. 
Sharif  ah,  i.  46. 
Sharunnay,  ii.  102. 
Shashkakul,  ii.  136. 
Shataknppi-yirai,  ii.  128. 
Shatakuppi-vittulu,  ii.  128. 
Shatapushpa,  ii.  128. 
Shankat-el-arabiya,  iii.  143. 
Shankat-el-baida,  ii.  806,  iii.   liS. 
Shaukat-el-muntiiieh,  i.  582. 
Shiivari,  ii.  70. 
Shayakah,  i.  477. 
Shayyan,  iii.  505. 
Sheduri,  iii.  417. 
Shee — see  Shi. 
Sheeakai,  i.  560. 
Shegat,  i.  396. 
Shegva,  i.  396. 
Shekaknl,  ii.  136. 
Shelvant,  ii.  518» 
Shemalo,  i.  215. 
Shombat,  i.  393. 
Shembi,  i.  559. 
Shem-maram,  i.  336r 
Shemmulli,  iii.  43. 
Shcmpangan,  i.  43. 
Shend-Tel,  ii.  449. 
Shenevar-vaymbu,  i.  411. 
Shen-gauktippi,  iii.  76. 
Shen-kottni,  i.  389. 
Shen-shandanam,  i.  462. 
Shepu.  ii.  128. 
Sheradi,  iii.  592. 
Sheran-kottai,  i.  38^. 
Sherus,  i.  123. 
Sherval,  iii.  560. 
Shetvara,  ii  627. 
Shevan,  iii.  70. 
Shevana,  iii.  70. 
Shevanti-cha-phula,  ii.  277. 
Shevari,  i.  474. 
Shevelli,  ii.  231. 
Shewan,  iii.  70. 
Shia-jira,  ii.  119. 
Shial-kanta,  i.  110. 
Shibab,  iu.  256. 
Shibbit,  u.  128. 
Shibjal,  i.  366. 
Shibram,  i.  60. 
Shih,  ii.  288. 
Shika,  i.  560. 
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Shikam-daridah,  iii.  126. 
Bhikhari,  iii.  136. 
Shikimen,  i.  41. 
Shikiminic  acid,  i.  41. 
Shikimipicrin,  i.  41. 
ghikimol,  i.  41. 
Shilarasam,  i.  594* 
Shima-chamanti-pnfihpamu,  ii.  274. 
Shima-dalima-vittulu,  i.  579. 
Shima-jeTenti-pushpam,  ii.  274. 
Shima-jilakara,  ii.  119. 
Shima-goranti-vittulu,  i.  252. 
8hima-tK)pu,  ii.  119. 
Shimai-agatti,  i.  618. 
Shimai-atti,  iii.  342. 
Bhimai-azha-Tanai-yirai,  i.  252. 
Shimai  •oliamantippu,  ii.  274. 
Shimai-kichili,  iii.  417. 
Shimai-madala-virai,  i.  579. 
Shimai-shirHgam,  ii.  119. 
Shimai -shomba,  ii.  119. 
Shime-dalimba-bija,  i.  679. 
Shime-jirige,  ii.  119. 
Shime-shjamantige,  ii.  274. 
Shime-sopu,  ii.  119. 
Shimi,  iii.  594. 
Shimpti,  i.  393. 
Shindil-kodi,  i.  54. 
Singabir,  iii.  421. 
Shingadio-vachnag,  i.  1. 
Shir-el-jibal,  iii.  624. 
Shir-el-jinn,  iii.  6'24. 
Shiragam,  ii.  113. 
Shirat-kuchchi,  iii.  46. 
Shirkhishti  i.  5^3* 
8hiru-nari  vengayam  (Indian  Squill), 

iii.  476. 
Shirutek,  iii.  68. 
Shitaraj,  ii.  330. 
Shitta  rattai,  iii.  437. 
Shiva-linga,  ii.  90. 
Shiva-nimb,  i.  411. 
Sbivadai,  ii.  527. 

„       ver,  ii.  527. 
Shivani,  iii.  70. 
Shivannigida,  iii.  70. 
Sbivappu-chittira,  ii.  329. 
Shivappu-goyya-pazham,  ii.  30. 
Shiwaran,  i.  122. 
Shoe -flower,  i.  204. 
Shombu,  ii.  124. 
Shonra,  ii.  128. 
Shora-kai,  ii.  67. 
Shorea  robnata,  i.  195. 

„     Talnra,  i.  196. 
Shotta  katrazhai,  iii.  467. 
Showkran,  ii.  110. 
Shoyikinu-virai,  ii.   128. 
Shreyan,  iii.  543. 


Shad,  ii.  128. 
Shudan,  iii.  200. 
Shndimudi,  ii.  319. 
Shnka,  iii.  641. 

M      dana,  ii.  44, 
Shokai,  iii.  143. 
Shukku,  iii.  420. 
Shukri,  i.  238. 
Shulundu-kora,  ii.  215. 
Shumach  (Sumach),  i.  372. 
Shumshur,  iii.  428. 
Shmiiz,  i.  28. 
Shuprak,  i.  33. 
Shurali,  i.  609. 
Shurava,  i.  124. 

Shnshma,  Shuahmir  (Cardamoms). 
4-28.  ^ 

Shuthi  (Zedoary),  iii.  399. 

Shwet-basauta.  iii.  291. 

Shyavantige-huvD,  ii.  277. 

Siah— 6r<f  Siyah. 

SiaU,  i.  424. 

Siani  Benzoin,  ii.  371. 

Sida  caqiinifolia,  i.  206. 

,,    cordi folia,  i.  20(J. 

„     humilin,  i.  207. 

„     mauritiana,  i.  208. 

„     rhombi folia,  i.  206. 
Sidharta,  i.  123. 

Siddhi  (6>».  for  Cannabis  sativa^ 
318.  •' 

Sicjrcsbockia  orientalia,  ii.  264. 
Sigappuppugui,  ii.  37. 
Sigo,  i.  660. 
iSihah,  iii.  375. 
Sibaru,  ii.  376. 
Sihla,  i.  302. 
Sikekai,  i.  560. 
Shikhandin,  iii.  339. 
Sikhi,i.347. 
Sikran-el-hut.  iii.  1. 
Sila-bak,  iU.  627. 
Silavalka,  iii.  627. 
Silujit,  ii.  515. 
Silani«i,  i.  594. 
Silarambha^iii.  450. 
Silhaka,  1.594. 
Silim-kuDg,  ii.  1. 
Silk-weed,  ii.  427. 
Silphiura,  ii.  139,  141. 
Sim,  i.  489. 
Sima — 8fe  Shima. 

Sima-chamantl-pushpamu,  ii.  274, 
Sima-jilakara,  u.  119. 
Simarubew,  i.  284. 
Simbi,  i.  489. 
Simsim,  iii.  28. 
Simsin-el-Hindi,  iii.  302. 
Sinalbin,  i.  126. 
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Sind  Opium,  i.  89. 

Sindhuvara,  iii.  73. 

Singnamook,  i.  5S8. 

SinBa-kesara,  ii.  362. 

Sinjid-i-jilani^  i.  350* 

Sinnigrin,  i.  126. 

Sinyii,  iii.  367. 

Sipand,  i.  243. 

Sir,  iii.  489. 

Sira-punnai,  i.  176. 

Sira-8hengalanir,  ii.  243. 

Sirasala-mara,  i.  661. 

Sireh,  iii.  665. 

Siris  or  9iras,  i.  661. 

Sirisa,  1.  662. 

Siriahika,  u.  623. 

Siroo — see  Sirm. 

Sirru-kanchori-vayr,  iii.  313. 

Sirru-kurinja,  ii.  460. 

Sirru-pulai,  iii.  138. 

Sirru-puUady,  i.  430 

Sirru-serupadi,  ii.  104. 

8i{j,  }.  401. 

SiHaliyns,  iii.  124. 

Sisiban,  i.  476. 

Sisymbrium  AUiaria,  iii.  490. 
,,  Irio,  i.  121. 

,,  officinale,  i.  122. 

Sita-che-kes,  ii.  640. 
8ita-mulaka,  iii.  o7l. 
Sita-phal,  i.  44. 
Sita-pnlltim,  i.  44. 
Sita  pandu,  i.  44. 
Sittarittee. Jii.  4^8. 

Sitrapaladnliv  260. 

Sivani,  iii:  294:^* 

Siyah-chob,  i.  683. 

Siyah-danah,  i.  28. 

Siyah-jira,  ii.  116,  119. 

Skandaja,  iii.  339. 

Skandha-tani,  iii.  613. 

Skatole,  ii.  6,  iii.  317. 

Sleshmataka,  ii.  618. 

Slitten,  ii.  92. 

Small  Caltrops,  i.  243. 

,,     Grold-Mohar,  i.  606. 
Smilax  China,  iii.  600. 
,,      glabia,  iii.  600. 
,,      ovalifolia,  iii.  603. 
Sneha-viddha,  iii.  380. 
Snuhi,  iii.  264. 
Soapnut,  i.  367. 
Soapwort,  i.  155. 
Sobhanjana,  i.  396. 
Soeotra  Dragon^s-blood,  iii.  504. 
Soootrine  Aloes,  iii.  467. 
Soda  plant"; ,  iii .  141. 
Soffade,  ii.  446. 
Sonaga,  i.  341. 
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Sohanpe-soah,  i.  686. 
Solanaceie,  ii.  649. 
Solanidine,  ii.  658. 
Solanine,  ii.  662. 
Solannm  Dnloamara,  ii.  649. 
forox,  ii.  660. 
indioum,  ii.  bbb. 
Jacquinii,  ii.  667, 
Digram,  ii.  649. 
torviun,  ii.  660. 
trilobafcam,  ii.  669. 
verbasoifolium,  ii,  660. 
xanthooarpum,  ii.  667. 
Soma-valka,  iii.  366. 
SoUdago  odora,  ii.  248. 

M        Virga-aurea,  ii.  247. 
Somand,  i.  474. 
Somballi     {Hind,     for    Ghrozophoim 

pUcaU),  iii.  316. 
Sombong,  ii.  252. 
Somida-manu,  i.  336. 
Somniferine,  ii,  668. 
Somp,  ii.  124. 
Somraj,  ii.  241. 
Somra^i,  ii.  241. 
Soua,  iii.  15. 
Sonalla,  i.  400. 
Sonamakki,  i.  626. 
Sonchus  oleraceus,  ii.  315. 
Sondhali,  i.  611. 

Sondhi  {Kind,  for  A.  laniger),  iii.  661. 
Sone-patta,  iii.  16. 
Sonfiya,  iii.  568. 
Songarvi,  i.  460. 
Sonsali,  ii.  261. 
South,  Sonti,  iii.  42o! 
Soo — 9ee  Su. 
Sopu,  ii.  124. 

Sopabia  delphinifolia,  iii.  14. 
Sorghum  vulgare,  iii.  680. 
Sothagni,  iii.  130. 
Souoi  des  jardina,  ii.  322. 
Sou-line,  i.  i<l. 
Sowa,  ii.  128. 
Sow-bread,  ii.  347. 
Soymida  febrifuga,  i.  336. 
Spanish  Jasmine,  ii.  378. 
„        Pellitory,  ii.  277. 
Spermaooce  hispida,  ii.  230. 
Sphseranthine,  ii.  268. 
Sphaeranthus  indicus,  ii.  267. 
Spheerococcus  oompressus,  iii.  635, 
Spilanthes  Acmella,  ii.  283. 
„  caWa,  ii.  284. 

,, ,        oleraoea,  ii.  283. 
Spinacia  oleraoea,  iii.  146. 
Spinach,  iii.  146. 
Spin-bajja,  ii.  669, 
Spodium,  iii.  688. 
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pogel  seeds,  iii.  126. 

poadias  mangifera,  i.  395,  549. 

,,      species,  i.  396. 
Spunk,  iii.  630. 
SquiU,  iii.  476. 
Squinanthus,  iii.  664. 
Squirting  Cucumber,  ii.  95. 
Sribar,  ii.  202. 
Srihastini,  ii.  525. 
Srikhanda,  i.  492,  iii.  232. 
Srimana,  iii.  339. 
Sringavera,  iii.  421.  • 

Sringi-bish,  i.  1,0. 
Sripami,  iii.  70. 
Sripamika,  iii.  356. 
Sriphala,  iii.  262. 
Srivadi,  ii.  202, 
SrivadoH,  ii.  202. 
Srivati,  ii.  202. 
Staff-tree  oil,  i.  345. 
Stapelia  reflexa,  ii.  458. 
Staphisagrine,  i.  39. 
Star-anise,  i.  39. 
Stemodia  ruderalis,  iii.  7. 
Stepbania  hemandifolia,  i.  54. 
Sterculia  foetida,  i.  230. 

,,      Bcapbigera,  i.  230. 

,,      urens,  i.  228. 
StereospOTmuxn  cbelonoides,  iii.  22. 
„  suaveolens,  iii.  20. 

,,  xylocarpum,  iii.  23. 

Sthale-ruba,  iii.  468. 
Stbula-pusbpa,  i.  472. 
Sticky  Gleome,  i.  131. 
StoDcbas  Arabique,  iii.  93. 
Storax  officinalis,  i.  598. 
Storesin,  i.  598. 
Sirobilanthes  calloeus,  iii.  40. 
Strunt-bout,  iii.  317. 
Stmtbium,  i.  155. 
Strychnine,  ii.  462,  467. 
Stiycbnos  Beddomei,  ii.  503. 

„        cinnamomifoUa,  ii.  503. 

f,        colnbrina,  ii.  502. 

,,        Ignatii,  ii.  500. 
laurina,  ii.  503. 
Nux-Yoxnica,  ii.  458. 
potatorum,  ii.  505. 

,,        Bheedii,  ii.  502. 
Styracess,  ii.  369. 
Styradn,  i.  597. 
Styrax  Benzoin,  ii.  869. 

„     liquide,  i.  593. 
Styrol,  i.  597. 
Styron,  i.  597. 
Styryl,  i.  507. 
Siiaa,  iii.  553. 
Suseda,  iii.  141. 
Snbhra,  ui.  587. 
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Sucbi,  ii.  572. 
Sucbi-mukba,  Hi.  575. 
Sudapa,  i.  249. 
Sndarsana-obuma,  ii.  511. 
Sudba,  ii.  1. 
Sndby-upasya,  iii.  159. 
Suf-el-ard,  iii,  118. 
Sufed — see  Safed. 
Sugandba-bala,  i.  224. 
Sugandba-mulaka,  ui.  571. 
Sugandha-rosa,  ui.  557. 
Sugandbi-pala,  ii.  446. 
Sugandbi-pippali,  iii.  179. 
Sug^ndbi-puri,  ii.  234. 
Sugandbi-vacba,  iii.  441. 
Sugar,  iii.  592. 
Sui,i.  443. 
Suji,  iii.  608. 
Sujjado,  i.  213. 
Suka-drnma,  i.  562. 
Suka-priya,  i.  562. 
Suka-pusbpa,  i.  562. 
Snkanu,  ii.  410. 
Sukara-kanda,  iii.  549. 
Sukba-biroza,  i.  302. 
Sukbada,  iu.  232. 
Sukbcbain,  i.  468. 
Sukbdarsan,  iii.  464,  466. 
Sukkapat,  ii.  384. 
Sukkar,  iii.  595. 
Sukra-pufibpika,  iii.  480. 
Sulpbotbymolio  acid,  iii.  113. 
Sultan -cbampa,  i.  173. 
Soltan-el-asbjar,  i.  563. 
Sumak,  i.  372. 
Sumatra  Benzoin,  ii.  372. 
Sambul-i-Hlndi,  ii.  234. 
Sumbul-i-Ikliti,  ii.  234. 
Sumbul-i-jibali,  ii.  239. 
Snmbul-i-±lumi,  ii.  234. 
Sumattee,  i.  411. 
Sumpura,  i.  218. 
Sungam-cheddi,  ii.  381. 
Snntb,  iu.  420. 
Sunti,  iii.  421. 
Supari,  iii.  422. 
Suparsva,  iii.  340. 
Supari«cbe-pbul,  i.  215,  iii.  424. 
Supari-ka-pnul,  i.  215. 
Superbine,  iii.  482. 
Suradaru,  iii.  380. 
Suragonne-mara,  i.  173. 
Sural,  i.  424. 
Surana,  iii.  546. 
Surasa,  iii.  557. 
Surati-sonamakbi,  i.  531. 
Surband,  ii.  285. 
Surdan,  i.  122. 
Suringi,  i.  172. 
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Snrmjaii,  iii.  496. 
Snrinjaa-i-Bhiiin,  ii.  497. 
Sminjan-i-talk,  iii.  496. 
Soriya  (Sind,  forA.  laniger),  iii.  66^. 
Snrjavarta,  i.  132. 
Surpa,  ii.  35. 
Sorpan,  ii.  285. 
SuTSon,  i.  123. 
Surogen,  iii.  496. 
Snmghimdn-putta,  1.  3&5» 
Sur7ayarti(&iiM.  for  0.  pHoatft),  iii.M6. 
&UB,  i.  492,  iii.  379. 
SoBan,  iii.  462. 
Snaan-i-aamanjum,  iii.  462. 
Snaeman,  iii.  29. 
Snahaya,  ii.  119. 
Suahari,  ii.  79. 
Sntari,  i.  443. 
Satxanabhi,  ii.  414. 
BuTa,  ii.l28. 
SuTali-amli,  i.  639. 
Bayaranaka,  i.  611. 
Syalpa-jiarankuBa,  ii.  685. 
STalpa-methi-modalEa,  i.  402. 
Byayambho,  i.  491. 
8yet-barelay  i.  206. 
Bveta-gotliabiy  iii.  566. 
STeta-maricha,  i.  396. 
Sveta-muTga,  iii.  139. 
STeta-punamava,  ii.  102. 
Sveta-piima,  iii.  131. 
Syeia-Balmali,  i.  216. 

Swaheli-pippali,  iii.  179. 

Sweet  Basil,  iii.  83. 
,y      Chiretta,  ii.  614. 
„      Flag,  iii.  638. 
„      Pellitory,  u.  281. 
,,      Tangle,  iii.  641. 

Swertia  angpistifolia,  Ii.  614. 

Ghirata,  u.  611,  iii.  540. 
oorymbosa,  ii.  616. 
deooasata,  ii.  616. 
ly      polnhella,  ii.  616. 

Swietezua  mahogoni,  i.  648. 
,,        SoYxnida,  i.  337. 

Switch  Sorrel,  i<  371. 

Syala,  iii.  602. 

Syama,  ii.  424. 

Syamalata,  ii.  424.  * 

Symplocos  raoemoea,  ii.  373. 

Synantherias  sylvatica,  iii.  547. 

Syonaka,  iii.  15. 

Syrian  Coetus,  ii.  297. 
„      Rne,  i.  262. 

Syzyginm  Jambolanum,  ii.  27. 

Tabac,  ii.  682. 
Tabashir,  iii.  688. 
Tabemnmontana  coronaria,  ii.  413. 


Tabenuemontana  diohotoma,  Ii.  413. 

Heyneana,  ii.  413. 
utiUB,ii.  41 3« 
Taben,  i.  228. 
Tacamahaca,  i.  174. 
Taooa  aspera,  iii.  649. 
Taconne^  ii  294. 
Tadki-erandi,  in.  272. 
Taftaf ,  i.  367. 
Ta-fung-tsze,  i.  146. 
Tag,  i.  400. 
Tkgar,  ii.  238, 413. 
Tagar-gaathoda,  ii.  238w 
Tagara,  ii.  238. 
Tagara-ohettu,  i.  620. 
Tagarai,  i.  616. 
Tagariaha-ohetta,  i.  615. 
Tagetea  ereota,  ii.  321. 
Taggarwood,iii.  223. 
Taggi,  iii.  66. 
Taghak,  i.  381. 
Ta-hai-tsza,  i.  230. 
Ta-huang,  iii.  153. 
Taindu,  ii.  362,  366. 
Tairela,  i.  132. 
Taj,  iii.  204,  208. 
Tajpat,  iii.  209. 
Tak,  i.  331. 

Takala,  i.  615. 

Takdokhyen, i; 630. 
I  Takhak,  i.  330. 

Takkarike,  i.  616. 

Takkile,  iu.  66. 

Takmaki,  ii.  66. 

Takub,  iii.  258. 

Tal,  iii.  26,  619. 

TaU,  iii.  619. 

Talaa  (Ai^ab,  for  Huaa  paradiaiaca}, 
iii.  443. 

Talaahrooli-vayr,  iii.  169. 

Talayaranaballi,  ii.  442. 

Tale,  iii.  686. 

Talimkhana,  iii.  86. 

Taliaadya-cdiama,  iii*  373. 

Talisfar,  u.  393,  iii.  374. 

Tali&hapattiri,  iii.  209,  376. 

Taliakatar,  iii.  373. 

Talk,  iu.  443. 

Talmakbana,  iii.  36. 

Talmakhaia,  iii.  36. 

Talpalang,  iii.  16. 

Tamaku,  ii.  632. 

Tamakha,  ii.  63S^ 

Tamal,  i.  168. 

Tamala,  i.  169. 

Tamali,  iii  209. 

Tamalika,  iii.  266. 

Tamalpatra,  iii.  209. 
I  Tamana,  i.  148. 
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Tamar-i-IOndi,  i.  632. 
Tamarind,  i.  532. 
Tamarindus  indioa,  i.  632. 
Tamarinier  de  Tlnde,  i.  632. 
TamariBc  de  Franoe,  i.  169. 
TamariBcinefB,  i.  169. 
Tamarisk,  i.  169. 

„         mamui,  i.  161. 
Tamarix  artioulata,  i.  161. 

M       galica,  i.  169. 
Tambaka,  u.  632. 
Tambara — see  Tamra. 
Tambara-chandan,  i.  462. 
Tambara-kuta,  ii.  632. 
Tambara-pem,  ii.  30. 
Tambari-dnpari,  i.  286. 
Tambari-miichi,  iii.  663. 
Tambat,  i.  162. 
Tambul,  i.  266,  iii.  186. 
Tambnla,  iii.  184. 
Tamra— «M  Tambank 
Tamra- pofihpi,  ii.  40. 
Tamra-TaUi,  u.  231,  iu.  266. 
Tamrui,  i.  346. 
Tana,  £  67. 

Tanaoetnm  nmbelliferum,  IL  281. 
Tanaku,  i.  161. 
Tandbar-thohar,  iii.  264. 
Tandra-kaya,  ii.  6. 
Tbndula,  iii.  601. 
Tangadi-gida,  i.  619. 
Tangadn,  i.  619. 
Tankari,  ii.  661. 

Tannate  of  oannabin,  iii.  326,  334. 
Tannic  acid,  iii  361. 
Tannin,  iu.  361. 
Tanrik-kay,  ii.  6. 
Tantepu-cnettn,  i.  616. 
Tapasa-priya,  i.  394* 
Tapasa-taru,  i.  286. 
Tapiccha,  i.  169. 
Tapier,  i.  133. 
Tapinja,  i.  169. 
Tar,  iu.  619. 
Taraki,  u.  82. 
TaraU,  ii.  89. 
Taranjabin,  i.  418. 
Taraxacerin,  ii.  317. 
Taraxaoin,  ii.  317. 
Taraxaco,  ii.  319. 
Taraxacum  officinale,  ii.  316. 
Tarboz  orTarbnj,  ii.  63. 
Tari-kayi,  ii.  6. 
Tarkaahkun,  u.  312,  316. 
Tarmuj,  ii.  68. 
Tarota,  i.  616. 
Tartan,  ii.  627. 
Tarihath,  ii.  167. 
Tamni,  iii.  468. 


Tarwar,  i.  619. 
Tashmizaj,  i.  624. 
Tatphala,  ii.  380. 
Tatrak,  i.  372,  374. 
Tatnlab,  ii  686. 
TaTadarom,  i.  242. 
Tavakhir,  iii.  406. 
Tavakshiri,  iii.  406. 
Tavemiera  nmnmnlaria,  i.  447. 
Taxine,  iii.  377. 
TaxuB  baocata,  iii.  373. 
Tayef,  iii.  471. 
Tazha,  iii.  636. 
Tea,  i.  176. 
Teak,  iii.  61. 
Tectona  grandis,  iii.  61. 
Tee— ««Ti. 
Tegada,  ii.  627. 
Tegada-vem,  ii.  627. 
Tegaraai,  i.  616. 
Teg^  iii.  61. 
Tejbnl,  iii.  316. 
Tejpat,  iu.  209. 
Tejpbal,  i.  256. 
Teiraj,  iii.  203. 
Tekari,  ii.  661. 
Tekata-sij,  iii.  263. 
Tekka-maram,  iii.  61. 
Teka-manu,  iii.  61. 
Telakuoba,  iiL  86. 
TeliTa-baohnag,  i.  1. 
TeUyanni,  ii.  625. 
Tel-kodnkki,  ii.  626. 
Tel-kotukka,  ii.  626.  . 
Tel-barinka,  iii.  347. 
Tella-jam-pandu,  ii.  30. 
TeUa-madm-ohettn,  ii.  11. 
Tella*manffa,  ii.  207. 
Tella-mulaka,  ii.  556, 
Tella^apei,  u.  384. 
TeUa-vayili,  iii.  78. 
TeUicheny  bark,  ii.  391. 
Telumani,  ii.  626. 
Temar,  ii.  366. 
TembaTO,  ii.  16. 
Temm,  ii.  366. 
Temnlentiic  acid,  iii.  686. 
Ten-atti,  iii.  842. 
Teng^ena,  iii.  612. 
Tenna-maram,  iii.  611. 
Tentnl,  i.  632. 
Teori,  u.  627. 
Tepbxosia  ponrpre,  i.  416. 

purpurea,  i.  416. 

snberosa,  i.  417. 

▼illoea,  i.  416. 
„        yirffiniaaa,  i.  416. 
Teramnns  laUalifl,  i.  491. 
Termiiialia  Arjana^  ii.  11. 
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Terminalla  belerica,  i.  564,  ii.  ff. 

Catappa,  ii.  16. 

Chebma,  ii.  1. 

oitrina,  ii.  1 . 

glabra,  ii.  16. 

paniculata,  ii.  16. 
,,  iomentosa,  ii.  16. 

TemstrGemiaceae,  i.  176. 
Tetano-cannabine,  iii.  334. 
Tete  de  belier,  i.  486. 

,,     k  n5gre,  i.  238. 
Tetran-kottai,  ii.  505. 
Tetran-parala,  ii.  505. 
Tetranfchera  laurifolla,  iii.  2'11. 
Tetu,  iii.  15. 
Teucrium  OhaauedrTs,  ii.  257 » iii.  126. 

Polinin,  iii.  125. 

Scordinm,  iii.  125. 

seiratum,  iii.  126. 
Tepak,  iii.  14. 
Thada,  i.  237. 
Thalictrum  Dalzellii,  i.  34. 
„  flavum,  1.  34. 

,,  foUolosum,  i.  33. 

Thalkuri,  ii.  107. 
Than,  ii.  174. 
Thani,  ii.  5. 
Thanmori,  ii.  561. 
Thao,  iii.  635. 
Tbaoo-phu-ta,  i.  149. 
Thardayel,  ii.  230. 
Tharra,  i.  237. 
Thebaine,  i.  88. 
Thegi,  iii.  555. 
TUibr,  i.  176. 
Tbeine,  i.  183. 
Thelu-kodi,  i.  450, 
Thembari,  i.  389. 
Theophylline,  i.  184. 
Thespesia  a  feoilles  de  penj^er,  i.  213. 

,,        populnea,  i.  213. 
Theveresin,  ii.  407. 
Thevetia  neriifolia,  ii.  406. 

,,        Yccotli,  ii.  408. 
Thevetin,  u.  407,  409. 
Thikri,  ui.  130. 
Thlaspi  arvense,  iii.  490. 
Thohar,  iii.  253. 
Thohar-kantaro,  iii.  253. 
ITior,  iii.  252. 
Thora-danadalio,  iii.  252. 
Thora-pimpali,  iii.  543. 
Thorn-apple,  ii.  584. 
Thnm,  iii.  489. 
Thum-el-barri,  iii.  492. 
Thuth,  ii.  300. 
Thyme,  iii.  109. 
Thymeleeaceee,  iii.  217. 
Thymol,  ii.  118,  iii.  111. 


Th3rmuB  Serpyllnmi  iii.  109. 

,,       vulgaris,  iii.  111. 
Tiaridinm — see  Heliotropiam. 
TibiUti,  i.  153. 
Tibn-Makah,  iu.  563. 
Tid-danda,  ii.  89. 
Tidhara-sehuud,  iii.  253. 
Tienhiung,  i.  22. 
Tiga-mushadi,  i.  64. 
Tigadi,  iii.  123. 
Tigadike-puti-gaki,  ii.  527. 
Tige-moduga,  i.  458. 
Tigdu-mara,  iii.  15. 
Tiglinic  acid,  iii.  284. 
Tikhur,  iu.  406. 
Tikri,  i.  63. 
Tikta-badami,  i.  563. 
Tikta-lau,  ii,  67. 
Tikte-raj.  i.  341. 
Tiktaka,  ii.  95. 
TU  or  TUa,  iu.  26. 
Tilak,  u.  373. 
Tilavana,  i.  132. 
Tiliaoese,  i.  236. 
Tiliacora  raoemosa,  i.  64. 
Tiliakora,  i.  64. 
Tillai-cheddi,  iu.  314. 
TiUaka,  ii.  393. 
TUoshak,  i.  133. 
Timbumi,  ii.  366. 
Timmar,  iii.  82. 

Tumnue  ( JVipa/.  for  Gubebs),  iii.  180. 
Timukhia,  ii.  419. 
Tindisa,  i.  211. 
Tinduka,  ii.  366. 
Tinduki,  ii.  366. 
Tinian  Pine,  iii.  357. 
Tinospora  cordifoliai  i.  54. 

„        crispa,  i.  64. 
Tinpani,  i.  333. 
Tinti,  u.  527. 
Tintidi,  i.  532. 
Tippa-tige,  i.  54. 
TippaU  or  TippiU,  iii.  176. 
Tippali-mulam,  iii.  176. 
Tippali-Ter,  iii.  176. 
Tirapa,  i.  405. 
Tiru-kaUi,  iii.  252. 
Tim-nitri-paohcha,  ii.  285. 
Tiru-nitni-pachchai,  iii.  83. 
Tiru-vachchip-pu,  ii.  406. 
Tiryak,  i.  74. 
Tiryak.phala,  ii.  211. 
Tical,  i.  256. 
Tisi,  i.  239. 
Tita-indarjan,  ii.  392. 
Tita-kunga,  ii.  444. 
Tita-turai,  ii.  80. 
TitabU,  i.  461. 
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Tito-torai,  ii.  80. 
Tittiri-phala,  iii.  281. 
Tivara,  iii.  82. 
Tiwaj,U.  393. 
Tiwas,  i.  458. 
Tiwat,  i.  458. 
Tjana-kua,  iii.  427. 
Tobacco,  ii.  632. 
Todda-pana,  iii.  383. 
Toddalia  aculeata,  u  260. 

„      lanceolata,  i.  261. 
Todri  or  Toderi,  i.  120. 
Toka-miriyalu,  iii.  180. 
Tokara,  iii.  686. 
Tommon  bezaar,  iii.  397. 
„      itam,  iii.  403. 
f,      primum,  iii.  S97, 
Tonde-konde,  ii.  86. 
Tondi-karayati,  iii.  60. 
Tondi-teragam,  iii.  60. 
Tong-pang-chong,  iii.  55. 
Tonremattu,  ii.  459. 
Too — see  Tu. 
Toora-elley,  ii.  103. 
Toppi,iii.  261. 
Tor-elaga,  i.  267. 
Tora,  i.  615. 
Tora-billi-matti,  ii.  11. 
Torch  tree,  ii.  214. 
Tordylium  Secacul,  ii.  137. 
Torenia  asiatica,  iii.  14. 
Toronghsingh,  i.  584. 
TorteUe,  i.  121. 
Total-vadi,  i.  638. 
Tottila-kayi,  i.  342. 
Toui-dit,  ii.  229, 
Toura-mamidi,  i.  395. 
Tourhi  pods,  i.  472. 
Toils  les  mois,  iii.  449. 
Toute6pice,  i.  28. 
Tontesaine,  i.  162. 
Towdri  or  Toderi,  i.  118. 

,,       (black),  i.  119. 

„       (red),  i.  119. 

„       (white),  1.  119. 
Tozeri,  i.  118. 

Trachydiom  Lehmanni,  ii.  136. 
TrachylobiumHomemaimianuiD,!.  510. 
Tradescantia  axillariSi  iii.  610. 
Tragacanth,  i.  480. 

,,  (Indian),  i.  151. 

Tragia  involucrata,  iii.  313. 
Trapa  natans,  i.  244. 
Trayamana,  i.  23. 
Tree  Turmeric,  i.  63. 
Trewia  nudiflora,  iii.  294. 
Trianthema  decandra,  ii.  102. 
monogyna,  ii.  102. 
pentandia,  ii.  102. 
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Tribulus  alatos,  i.  245. 

„        terrestris,  i.  243. 
TrichiHa  emetica,  i.  340. 

,,        trifoliata,  i.  340. 
Triohodesma  Africanmn,  ii.  523. 
„  indicum,  ii.  522. 

,,  zeylanicum,  ii.  623. 

Tricholepia  glaberrima,  ii.  308. 
Trichosanthes  cucumerina,  ii.  72. 

dioica,  ii.  72. 

lacinidsa,  ii.  74. 

nervifolia,  ii.  97. 

palmata,  ii.  70. 
Trichosanthin,  ii.  72. 
Tridhari-nevadunga,  iii.  253. 
Tridosha,  iii.  581. 
Trifolio,  i.  333. 
Trigonella  comicnlata,  i.  405. 

„         FoBnum-grfBCum,  i.  401, 
„         nncata,  i.  404. 
Trigonelline,  i.  403. 
Trikanta-jati,  ii.  384. 
Trikatu,  iii.  169. 
Trilocnlar  Jews' -Malloir,  i.  236. 
Trimada,  ii.  329. 
Trimethylamine,  ii.  383,  iii.  101. 
Trinapanoha-mula,  iii.  693. 
Trinaraia,  iii.  513. 
Tripakshi  or  Tripankhi,  U.  627. 
Triphal,  i.  256. 
Triphala,  ii.  2. 
Triputa,  ii.  527. 
Tripuli,  i.  489. 
Triticum  sativnm,  iii.  607, 
Triumfetta,  i.  238. 

„  rhomboidea,  i.  238. 

Trivrit,  u.  637. 
Tropoeolum  mains,  i.  121. 
Tropine,  ii.  677. 
Tmti,  iU.  428. 
Tsietti-mandam,  i.  606. 
Tsjakala,  iii.  340. 
Tsjerou-kaneUi,  ii.  60. 
Tsjeron-katon-naregam,  i.  267. 
Tsjovanna-amelpodi,  ii.  414. 
Tuberose,  iii.  493. 
Tubocuty,  i.  207. 
Tuffah-el-ard,  ii.  275. 
Tukati,  i.  206. 
Tuk-kung,  i.  142. 
Tukm-i-anjudan,  ii.  126, 
Tukm-i-balang,  iii.  90. 
Tukm-i-balasan,  i.  316. 
Tukm-i-gul,  i.  576. 
Tukm-i-kafshah,  ii.  308. 
Tukm-i-kahn,  ii.  314. 
Tukm-i-kajrah,  ii.  308. 
Tukm-i-kasns,  ii.  548. 
Tukm-i-kazirah,  ii.  308. 
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Tukm-i-khitmi,  i.  201. 
Tnkm-i-nil,  ii.  630. 
Tnkm-i-rihan,  iii.  83. 
Tiikm-i-sarwali,  iii.  139. 
Tula,  ii.  666. 
Talasi  or  Tolaahi,  iii.  86. 
Tulati-pati,  ii.  661. 
Tolipa  Japonioa,  iii.  466. 
Tulsi,  iu.  86. 
Tomatti,  ii.  69. 
Tamba,  ii.  67,  iii.  128. 
Tmnba-phul,  iu.  123. 
Tumbi,  ii.  67. 
Tumbilik-kai,  ii.  366. 
Tumi,  iii.  123. 
Tumiki,  ii.  366. 
Tumra,  i.  256. 
Tumiii  iii.  294. 
Tun,  i.  339. 
Tundika,  ii.  86. 
Tundkeri,  ii.  86. 
Tung^i  iii.  613. 
Tuni,  i.  339. 
Tunja-muste,  i.  662. 
Tuxma,  i.  339. 
Tupkaria,  i.  206. 
Tut,  i.  489. 
Turabi,  iii.  606. 
Turachi-gida,  1.  447. 
Tuiagi,  ii.  666. 
Turagi-gandha,  ii.  666. 
Turangi,  ii.  566. 
Turaka-yepa,  i.  330. 
Turbud,  ii.  628. 
Turmerio,  iii.  407. 
Tunnerol,  iu.  413. 
Turmus,  i.  483. 
Turpentine,  i.  378»  iii.  378. 
Turpeth,  ii.  627. 
Turpethin,  ii.  630. 

Turphnllon  {Syn,  for  Salep),  iii.  884. 
Turung,  i.  268. 
Tufisilago  Farfara,  ii.  294. 
Tutsan,  i.  162. 
Tutti,  i,  267. 
Tvach,  iii.  204. 
Tyak-sara,  iii.  204. 
Tvak-Bvadvi,ui.204. 
Typha  angnstifolia,  iii.  638. 
Tylophora  asthmatica,  ii.  437. 
„         faaoiculata,  ii.  440. 
Tylophorine,  ii.  440. 
Typhaoese,  iii.  638. 

Ubha-gokhru,  iii.  34. 
XJbhi-ringan,  iii.  666. 
Uohchhe,  ii.  78. 
Uobellu,  u.  269. 
Uohimti,  U.  a46. 


UdaUi,  iii.  872. 

Udasalijun,  ii.  122. 

Ud,  iii.  219. 

XJd-el-bark,  iu.  356. 

Ud-el-jibbaU,  ii.  278. 

Ud-el-juj,  iii.  219. 

Ud-el-karih,  ii.  278. 

Ud-el-saUb,  i.  30. 

Ud-el-waj  (Arab,  for  A.  oalamofl),  iiL 

639. 
Ud-i-balaaaSn,  i.  316. 
Ud-igharki,  iii.  220. 
XJdi-kham,  ui.  220. 
XJdifarunas,  iii.  323. 
Ud-salap,  i.  30. 
Uduga-chettu,  ii.  164. 
Udumbara,  iii.  340. 
Ughai-puttai,  ii.  380. 
Ugragandha,  iii.  488,  639. 
Ujli-muaali,  iii.  486. 
XJkh,  iii.  692. 
Ukshi,  ii.  16. 
Ulat-kambal,  i.  233. 
Ulisi,  ii.  269. 
UUar-billar,  i.  64. 
UlmuB — 9M  Holoptelea. 
Umbar    {Svn.    for     F.    fflomermta). 

iii.   338.  ^* 

Umbara,  iii.  338. 
UmbellifersB,  u.  107. 
Umbelliferon,  ii.  166. 
Umbhu,  ii.  119. 
Umbro,  iii.  338. 
Ummatta,  ii.  686. 
Ummattai,  ii.  686. 
Ununatte,  ii.  686. 
Ummetta,  ii.  686. 
Umru's  raigins,  ii.  11,  112. 
Una,  ii.  645. 
Unaobte  shabarbar,  i.  34. 
XJncaria  Gambier,  ii.  172. 
Underbibi,  iii.  272. 
Undi,  i.  173. 
Undiche-tel,  i.  173. 
Undirkani,  ii.  639. 
XJnga,  iii.  136. 
UnnaU,  i.  416. 
Unmatta,  ii.  685. 
Unnab,  i.  360. 
Upacbitra,  iii.  311. 
^Mdet,  ii.  296. 
Upalsariy  ii.  446. 
Upas  tree,  iii.  348. 
Upei^ao,  ii.  447. 
Upersara,  ii.  446. 
Upodika,  iii.  148. 
Upputi,  iii.  82. 
Uranakaba,  i.  616. 
Uraria  lagopoidas,  i.  426. 
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Uraii»  piota,  i«  437. 
Uiena  lobata,  i.  228. 
Urezme,  iii.  317. 
Urginea  indica,  iii.  476. 
Urid,  i.  488. 
Urigattige,  ii.  285. 
Urtioa  pilulifera,  iii.  41. 

f,    prima,  iii.  41. 
UriticaoeaB,  iii.  816, 
Urucu,  i.  150. 
Uruonara,  i.  150. 
XJrak-el-kafiir,  iii.  399. 
Umk-el-sabaghin,  iii.  410* 
TJmk-el-sufry  iii.  410. 
Umyalu,  ii.  285. 
Uraynka,  iii.  301. 
Us,  iii.  692. 
UsadhaQ,  iii.  569, 
Ushak,  ii.  156. 

Ushana-chata-mshana,  iii.  169. 
Ushana-grantliika,  iii.  178. 
Uahar,  u.  480. 
Ushbah,  ii.  447. 
Uahira — see  UaiTa. 
TJahit-tagaraiy  i  515. 
UBlmah,ii.  167,  iiL627. 
Ushnan,  iii.  141. 
UsiTa,  iii.  571. 
Udrbhed,  iU.  562. 
Usirike-kaya,  iii.  261. 
Uskir,  i.  138. 
XJssarah-i-rewand,  i.  168. 
Ustarkihar,  i.  245. 
Ustukhodus,  iii.  93. 
Usturak,  i.  598. 
Utamani,  ii.  442. 
Utanjan,  iii.  40. 
Utarandi,  ii.  442. 
Utarani,  ii.  442. 
Utati,  ii.  320. 
Uthamu-jinm,  iii.  126. 
Uthi,  i.  391. 
Uthika-pami,  iii.  55. 
Utichettu,  iii.  76. 
Utkatara,  u.  320. 
Utnen,  ii.  234,  iii.  414. 
Utpala-sariya,  ii.  446. 
Utran,  u.  442. 
Utrunj,  i.  270. 
Uttarani,  iii.  185. 
XJv»,  i.  358. 
TJyas  doe  bagios,  i.  362. 
Uzomet     (%»•      for      Synantherias 

sylvatioa),  iii.  547. 


Vaam-draka,  iii.  426, 
Vabbula,  i.  556. 
Yacha,  iii.  539. 


Vadam-kotiai,  i.  568. 
Vadanike,  ii.  211. 
Vadari,  i.  351. 
Vagami,  ii.  141. 
Vaghe,  i.  561. 
Vahasai  ii.  75. 
Vahela,  ii.  5. 
Vahnimantha,  iii.  67. 
Vaidi-gavat,  iii.  569. 
Vaijayanta,  i.  474. 
Vaje,  iii.  639. 
Vajna,  iii.  575. 
Vajra-dantaka,  iii.  254. 
Vajra-danti,  iii.  43. 
Vajra-kanda,  iii.  547. 
Vajra-tundi,  iii.  264. 
Vaka,  i.  472. 
Vaka-poBbpi,  iii.  14. 
Vaka-yrikalia,  ii.  12. 
Vakeri-mal,  i.  499. 
Vakha-khaparo,  iii.  130. 
Vakhandi,  li.  460. 
Vakhzna,  i.  18. 
Vakka,  iu.  422. 
VakkaH,  u.  12. 
Vakkan,  iii.  67. 
Vakra,  1.  69. 
Vaknohi,  ii.  241. 
Vakudu,  ii.  657. 
Vakula,  iL  362. 
Vakombhay  ii.  19. 
Val-milaku,  iii.  180. 

Val-mnlaka,  iii.  180. 

Vala  or  Wala,  iii.  571. 

Valeriana  Bnmoniana,  ii.  240* 
Hardwickii,  ii.  241. 
officinalisi  ii.  240. 
„        Wallicbii,  ii.  238. 

Valeriane»,  ii.  233. 

Valerianic  acid,  ii.  238. 

Valerine,  ii.  238. 

Valerol,  ii.  238. 

Valesala,  ii.  269. 

Vallai-naga,  ii.  12. 

Vallai-pundn,  iii.  488. 

Vallanu,  ii.  107. 

Valli-pala,  ii.  437. 

Valli-teragam,  i.  24. 

Valnlnvai,  i.  343. 

Valumbirikai,  i.  232. 

Valva,  iii.  467. 

Vamamu,  ii.  116. 

Vaminta,  i.  132. 

Vana-haridra,  iii.  397. 

Vanajai,  iii.  76. 

VanakoU,  i.  361. 

Vana-lakRbmi,  iii.  448. 

Vana-mngaH,  ii.  283. 

Vana-raja,  i.  637. 
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Vana-Bimthi,  iii.  420. 
Vanatiktika,  i.  64. 
Yanai,  iii.  73. 
Vanardraka,  iii.  426. 
Vanari,  i.  448. 
Vanda,  iu.  393. 

„      Koxburghii,  iii.  392. 

,,      spathulata,  iii.  396. 
Yandellia  erecta,  iii.  14. 

,,       peduQculata,  iii.  14. 
Vanga-adanthayi  iii.  15. 
Vangueria  spinosai  ii.  211. 
Vanhiruchi,  i.  344. 
Vanillin,  i.  485. 
Yansa,  iii.  50. 
Vanaa-lochana,  iii.  586. 
Yapala,  ii.  81. 
Vapala-bij,  ii.  82. 
Vato,  iii.  339. 
Vara,  iu.  339,  454. 
Varagogu,  ii.  380. 
Varaha-kami,  li.  566. 
Vardhara,  ii.  536. 
Varhini,  ii.  238. 
Van,  iii.  338. 
Vamavat,  iii.  408. 
Varsangi,  ii.  211. 
Vartaki,  ii.  555. 
Vartangi,  i.  500. 
Vaninai  i.  133. 
Vaninadya  chuma,  i.  134. 

,,  guda,  i.  134. 

Vazrara,  iii.  85. 
Vasa,  iii.  539. 
Vasadani,  i.  57. 
Vasaka,  iii.  50. 
VasakBhepa,  iii.  417,  418. 
Vasala,  iii.  148. 
Vasanabhi,  i.  1 . 
Vasan-puUuy  iii.  564. 
Vasana-valli,  i.  57. 
Vasanvel,  i.  57. 
Vasare,  ui.  296. 
Vashambu,  iii.  539. 
Vaahanayi,  i.  1. 
Vashira,  iii.  543. 
Vasicine,  iii.  53. 
Vaaira,  iii.  57. 

Vata  (Syn,  forF.bengalensis),  iii.  338. 
Vatalan,  iii.  101. 
Vatari,  iu.  301. 
Vateria  indica,  i.  196. 
Vatsanabha,  i.  110. 
Vatta-killu-killappai,  i.  400. 
Vattangi,  i.  500. 
Vattekuku,  i.  500. 
Vattu-vaUi,  u.  449. 
Vayadinga,  ii.  349. 
Vayala,  iii.  318. 


Vayavama,  i.  133. 
Vaykkavalai,  1.  416. 
Vayn-bilaga,  ii.  349. 
Vayu-vilangam,  ii.  349. 
Vayvirang,  ii.  349. 
Vazhai-pazhani,lii.  443. 
Vedakooi,  iii.  48. 
Vedi-halad,  iii.  396. 
Vodure,  iii.  586. 
Vehyenti,  i.  153. 
VeUa,  i.  170. 
Vekario,  i.  412. 
VekhaH,  i.  153 
Vckhand,  iii.  539. 
Vekhari,  i.  153. 
Vakkndu-tige,  i.  366. 
Vel-khakar,  i.  458. 
Vela,  i.  170. 
Veldode,  iii.  428. 
VeU-paritti,  ii.  442. 
Veli-parutti,  ii.  442. 
VeUvi,  i.  137. 
Vella-ellay,  ii.  202. 
Vella-kadamba,  ii.  169. 
Vella-marutbu,  ii.  16. 
Vellai-goyya-pazbam,  ii.  30. 
VeUai-kungiliyam,  i.  196. 
Vellai-maruda-maram,  ii.  11. 
Vellai-noohi,  iii.  73. 
Vellai-polam,  i.  304. 
Vellai-putali,  i.'228. 
VoUarin,  ii.  109. 
Vellay — see  Vellai. 
VelluUi,  iii.  488. 
VelliUTign,  ii.  515. 
Vembadam,  i.  355. 
Vembu,  i.  323. 
Vempali,  i.  415. 
Vendaikkay,  i.-210. 
Vendayam,  i.  401. 
Vengai-maram,  i.  464. 
Veni,  ii.  82. 
Veni-malaka,  iii.  571. 
Venivela,  i.  63. 
Venna-devi-kura,  iii.  509. 
VentUago  madraspatana,  i.  355, 
Venn,  iii.  587. 
Veppa-chettu,  i.  323. 
Veppam,  i.  323. 
Veratroylaconine,  i,  5, 
Verbasoum  Blattaria,  iii.  2. 
,,  Thapsns,  iii.  2. 

Verbena  offioinalis,  iii.  58. 
Verbenaoese,  iii.  57. 
Verge  d'or,  ii.  247. 
Vergerette  de  Canada,  ii.  249. 
Verinella-vemu,  ii.  197. 
Veritel-nep,  ii.  262. 
Yerjuice,  i.  358, 
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Verkati,  i.  232. 

Verk-kadaU,  i.  494. 

Vemonia  anthelmintica,  ii.  241. 

y,        cinerea,  ii>.  243^ 
Vemonine,  ii.  243. 
Veronica  Anagallis,  iii.  14, 

„      Beccabunga,  iii.  14> 
Verra-mvi,  in.  346. 
Verre-bira^  ii.  81. 
Verri-pala,  ii.  437* 
yera-abanaga-kaya,  i.  494. 
Vervain,  iii.  58. 
Verveine,  iii.  58. 
Vervena  oapitata,  iii.  ^, 
Veaiearia,  ii.  560y. 
Vetrila,  iii.  183. 
Vettie-kottai,  ii.  458. 
Vettilai,  iii.  183. 
Vettiver,  iii.  571. 
Vibhita,  ii.  5. 
Vibhiika,  ii,  5, 
Vibadi-pattri,  iii.  83. 
Vibnmio  acid,  ii.  167. 
Vibumin,  ii.  167. 
Viburnum  foetidmu,  ii.  16^. 
Vichbida,  iii.  36. 
Vicia  Faba,  i.  485. 
Vidanga,  iii.  349. 
Vidara,  ii.  99. 
Vidari,  ii.  634. 
Vidi-maram,  ii.  619. 
Vigna  Catiang,  i.  489. 
Vig^e  oultiv^,  i.  367. 
„    de  G^alam,  i.  362. 
„     d'lnde,  i.  862. 
Vijapnra,  i.  269. 
Vijaya,  iii.  320. 
Vikhxnogra,  ii.  379. 
Vikonia,  ii.  22. 
Vibun-^ham,  ii.  279, 
Vilayati — tee  Wilayati. 
Viledele,  iii.  183. 
Vilnthee,  i.  137. 
Vilva-pazbam,  i.  277. 
Vilva-peahika,  i.  278. 
Vimba,  ii.  86. 
Vimbaja,  ii.  86. 
Vinoa  piudlla,  ii.  424« 
Vinobu,  iii.  36. 
Vine,  i.  357. 
Vinettier  aristei  i.  64. 

,,        tinctorial,  i.  66. 
Viola  calaminariB,  i.  141. 

„    oinerea,  i.  141. 

„    odorata,  i.  140. 

„    serpens,  i.  141. 
Violaoeae,  i.  139. 
Viola^uerdtrin,  i.  141. 
Violenic  acid,  i.  141. 


Violette  odorante,  i.  140* 
Violier,  i.  130. 
Violin,  i.  141. 
Vipra,  iii.  339. 
Vipula-srava,  iii.  46&. 
Vira,  iii.  422. 
Virana,  iii.  571. 
Viranga,  ii.  349. 
Viri,  u.  518. 
Viridinic  acid,  ii.  222, 
Visalatvak,  ii.  386. 
Viscaoutobin,  iii.  229. 
Viacin,  iii^  229. 
Viscnm  album,  iii.  227. 
,4       articulatum,  iii.  232ii 
i>       monoioum,  iii.  230. 
Viseab,  i.  295. 
Vieha,  i.  1. 
Visba-mungil,  iii.  464, 
Visha-muflbti,  ii.  459. 
Viaba-tinduka,  ii.  367. 
Vishala,  ii.  60,  66. 
Vishkhapra,  ii.  102. 
Vishmogra,  ii.  379. 
Viahnudandi,  ii.  644. 
Viabnukranti,  ii.  64-3. 
Vistnukrandi,  U.  643. 
Vistnukrandum,  ii.  643^ 
Viahva-aaraka,  ii.  99. 
Viava,  iii.  421. 
ViBTa-bbeabaja,  iii.  421, 
Vitcbie,  u.  212. 
Vitex  Agnus-caatua,  iii.  75s 
n     Negundo,  iii.  73. 
„     trifolia,  iii.  73. 
Vitika.  iii.  366. 
Vitia  araneosua,  i.  366. 
„     camosa,  i.  366i. 
,1     indica,  i.  362. 
„     latifolia,  i.  363* 
„     pedata,  i.  366. 
,1     quadrangularia,  i.  362. 
.    „     aetoaa,  i.  365. 

„     yinifera,  i.  367. 
Vittula,  iii.  428. 
Vitunna,  iii.  140. 
Viyal-cbulli,  iii.  36. 
Voandzeia  aubterranea,  i.  496. 
Vodalie,  i.  667. 
Vodolam,  i.  657. 
Vola,  i.  305. 

Volutarella  diyaricata,  ii.  306. 
Vona»  i.  226. 
Vomiqoier,  ii.  468. 
Votamba  iSyn.  for  A«    Lakoocha),  iii. 

366. 
Vranari,  i.  472. 
Vrata-koaha,  ii.  82. 
Vriddbadaraka,  ii.  536,  641. 
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Vrihat-pancha-mula,  i.  244. 
Vrihat-puahpi,  i.  400. 
Vrihat-tvak,  U.  386. 
Vrihati,  ii.  555. 
Vrischikali,  iii.  313. 
Vrwha,  ii.  566. 
VuUerkoo,  ii.  433. 
Vummaay,  i.  338. 
Vusayley-keeray,  iii.  146, 


Wagata,  i.  136. 

Waghanti  or  Waghoti,  i.  136. 

Waili,  i.  132. 

Waj    (Si/n,  for  Acorus  Calamus),  iii, 

639. 
Wajr— ac£?  Vajra. 
Wakhma,  i.  18. 
Wala — 8fle  Vala, 
Walpapri,  i.  489. 
Walsura,  i.  340. 
Walsura  piscidia,  i.  340. 
"VValsuraai,  i.  340. 
Walu  ohi-bhaji,  ii.  105 
Wandar-bashing,  iii.  623, 
Wandar-roti,  ii.  320. 
War  {Syn.  forF.  bengalcnsis),  iii.  338. 
Waras  or  Wars,  iii.  24. 
Ward,  i.  674. 
Warelu,  iii.  571. 
Wariari,  ii.  124. 
Warikaha,  ii.  35. 
Warjippo,  i.  461. 
Wark-un-nil,  i.  407. 
Wars,  i.  420,  iii.  24,  297. 
Wasmah,  i.  407. 
Watana,  i,  489. 
Water  Cress,  i.  130. 

,,      Crowfoot,  i.  38. 

„      Melon,  ii.  63. 

,,      Soldior,  iii.  560. 
Watpan,  ii.  294. 
Watta-kakacodi,  ii.  444. 
Wedelia  calendiilaeca,  ii.  266,  268. 
Weeping  Nyctanthes,  ii.  376. 
Welia-cnpameni,  iii.  291. 
Werinnua,  ii,  269. 
Wlieat,  iii.  607. 
White  Adulsa,  iii.  49. 

„      Bachnag,  i.  4. 

„      Bchen,  ii.  303. 

„      Cedar,  i.  339. 

,,      Lupin,  i.  483. 

,,      Mangrove,  iii.  82. 

,,      Pepper,  iii.  171. 

,,      Rhapontio,  ii.  303. 

„      Towdri,  i.  119. 
Wida,  iii.  305. 
Wio^cu  raute,  i.  34. 


Wilayati-chameli,  ii.  J 3,. 
Wilsyati-jira,  ii.  119. 
Wilayati-nevamng,  ii.  99* 
Wilayati-nimb,  i.  330. 
Wilayati-palwal,  i.  211. 
Wilayati-saru,  iii,  357. 
Wilayati-vakhandi,  ii.  426. 
Wild  Cinchona,  ii.  169    ' 

,.    Coffee,  ii.  225. 

„     Cotton,  ii.  427. 

,,    Guava,  ii.  19. 

,,    Lime,  i.  269^ 

,,     Mango,  i.  395. 

„     Succory,  ii.  311. 

„     Tobacco,  ii.  322. 

,y    Turmeric,  iii.  396. 
Winged  Caltrops,  i.  245. 
Winged-leaved  Clitori«,  i.  458 
Winter  Cherrv,  ii.  560. 
With,  Witha,"  iii.  305. 
Withania  coagulans,  ii.  569. 
„         somnifera,  ii.  566. 
Wizr,  iii.  47. 
Wodoawunghai,  iii.  269. 
Wcel-bu-roBnda,  iii.  77. 
Wood-apple,  i.  281. 
Wood-oil,  i.  191. 
Woodacha,  iii.  269. 
Woodfordia  floribonda^  ii.  40. 
Wormseod,  ii.  28^. 
Wormwood,  ii.  284. 
Wotu,  iii.  231. 
Wrightia  tinctoria,  ii.  397* 
Wrightine,  ii.  395. 
Wulawalli,  i.  489. 
Wushajj,  ii.  157. 
Wushak,  ii.  157. 


Xanthium  Strumarium,  ii.  262. 
Xantliopicrit,  i.  67. 
Xanthostrumarin,  ii.  263i. 
Xylobalsamum,  i  316. 
Xyridea?,  iii.  510. 
Xyris  indica,  iii.  610. 


Yajniya,  iii.  339. 
Yakke-gida,  ii.  428. 
Yakridari-lauha,  i,  270. 
Yalakki,  iii.  428. 
Yale-kaUi,  iii.  253. 
Yalki,  ii.  35. 
Yang-tsai,  iii.  635. 
Yarrow,  ii.  271. 
Yasas-vini,  iii.  390., 
Yas-monou,  i.  174. 
Yashtimadhuka,  i.  491. 
Yashtimadhukam,  i.  491. 
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YavETia-parpftta,  ii.  198. 
Yavani  or  Yavanika,  ii.  116. 
Yava-sakara,  i.  418. 
Yavatikta,  iii.  46. 
Yebruj,  ii.  581. 
Yella  maddi,  ii.  12. 
Yellow  Champa,  i.  42. 

,y      Oleander,  ii.  406. 

,,      Zedoar7,  iii.  396. 
Yelpot,  ii.  355. 
Yellu,  iii.  26. 
Yennai,  i.  191. 
Yenne,  i.  509, 
Ycrba  de  qnininio,  iii.  266. 
Yercum,  ii.  428. 

„      vayr,  ii.  433. 
Yettegfa,  ii.  171. 
Yeux  de  bomrique,  i.  496. 
Yew,  iii.  373. 
Yippali,  iii,  176. 
Yogaraja-guggula,  i.  303. 
Yuthika-pami,  iii.  55. 


Zabad-el-bahr,  ii.  460. 

Zaban-i-^unjifthk-i-talk,  ii.  393. 

Z&chxm  oil,  i.  286. 

Zadwar,  i.  20. 

Zaferan,  iii.  457. 

Zakm-hyat,  i.  590. 

Zakum,  iii.  255. 

Zalil,  i.  23. 

Zan-ghozel,  iii.  379. 

Zanjabil,  iii.  421. 

Zanjabil-i  ahami,  ii.  259. 

Zanonia  indioa,  ii.  94. 

Zanthine,  i.  183. 

2ianthQplcrit,  i.  67. 

Zantoxylene,  i.  259. 

Zanthoxylin,  i.  259. 

Zantlioxylom  acanthopodium,  i.  255. 

alatuin,  i,  255. 

Budranga,  i.  256. 

Ilamiltoxiianuin,  i.  256. 

oxyphylliun,  i.  256. 

piperitom,  i.  256. 

Ilhetsa,  i.  255. 


if 


Zanzibar  Dragon's-blood,  iii.  506. 

Zapania  nodinora,  iii.  58. 

Zarawand-i-gird,  iii.  165. 

Zarawand-i-Hindi,  iii.  159. 

Zarawand-i-mudhrai,  iii.  166. 

Zarawand-i-tawit,  iii.  165. 

Zard-chubah,  iii.  410. 

Zardak,  iii.  455. 

Zadchubah,  iii.  410. 

Zarir,  i.  23,  247. 

Zarialik,  i.  65. 

Zamab,  iii.  375. 

Zaru  or  Zarv,  i.  696,  ii.  370. 

Zanimbad,  iii.  399. 

Zarwa,  ii.  870. 

Zatar,  iii.  141. 

Zataria  multiflora,  iii.  114. 

Zea  Mays,  iii.  579. 

Zedoaire  jauno,  iii.  897. 

Zedoar,  i.  20,  iii.  899. 

Zedoarin,  iii.  402. 

Zedoar^,  iii.  399. 

Zebnena  umbellata,  ii.  89. 

Zemmbet,  iii.  399. 

Ziiania  (Jharasi),  ii.  103. 

Zhireb,  ii.  114. 

Zhinian,  ii.  116. 

Zinziber  Gassumunar,  iii.  425. 

,,        officinale,  iii.  420. 
Zir-el-akhiUeh,  ii.  133. 
Ziroh,  ii.  114. 
Zireb-i- Armani,  ii.  120. 
Zireh-i-Kirmani,  u.  120. 
Zireh-i-Rumi,  ii.  120. 
Zireh-i-siyah,  ii.  120, 
Ziwan,  iii.  583. 
Ziziphora  tenuior,  iii.  115. 
Zizipbo- tannic  acid,  i.  351. 
Zizypbns  Jujnba,  i.  351. 

„       mgosa,  1.351. 

„        vulgaTis,  i.  350. 

„       zylopyra,  i.  351. 
Zu-kbamseta-aurak,  iii.  76, 
Znfab-i-yabis,  iii.  116. 
Zygophylleee,  i.  243. 
Zylobalaamnm,  i.  316* 
Zylose,  iii.  129. 


APPENDIX. 

RANDNCULACKffi. 

On  the  Crystalline  Alkaloid  of  Aconitnm  Kapellus.* 

Messrs.  Wyndham  R.  Dunstan  and  W.  H.  Ince,  Ph.D.,  have 
investigated  the  properties  of  a  crystalline  alkaloid  obtained  from  the 
root  of  Aconitum  Napellus  by  extraction  with  amyl  alcohol,  as  sug- 
gested by  the  late  Mr.  John  Williams  (Pharm,  Journ.  [3],  xviii., 
238),  For  a  supply  of  the  material  they  are  indebted  to  the  kindness 
of  Messrs.  Howards  &  Sons,  of  Stratford. 

The  yellowish  indistinct  crystals  melted  at  188*4°  (corr.),  and  by 
crystallization  from  alcoholic  solution  were  proved  to  be  associated 
with  a  small  quantity  of  a  gummy  amorphous  base.  On  combus- 
tion the  original  substance  gave  numbers  agreeing  fairly  well  with 
the  formula  C"H*'NO",  which  is  that  proposed  for  aconitine  by 
Wright  and  Luff  (Journ.  Chem,  Soc,  1879).  The  alkaloid  was  puri- 
fied by  repeated  crystallization  from  a  mixture  of  alcohol  and  ether, 
or  more  readily  by  conversion  into  its  hydrobromide  and  regenera- 
tion of  the  alkaloid  from  this  salt  or  by  regeneration  from  its  crys- 
talline aurochloride.  It  crystallizes  in  tabular  prisms  belonging  to 
the  rhombic  system ;  the  crystallography  of  the  substance  has 
formed  the  subject  of  a  separate  inquiry  by  Mr.  Tutton,  The 
crystals  are  very  slightly  soluble  in  water  and  light  petroleum,  more 
soluble  in  ether  and  alcohol,  most  soluble  in  benzene  and  chloro- 
form. They  melt  at  188-6**  (corr.).  Contrary  to  the  statements  of 
previous  observers,  who  found  aconitine  to  be  Ice vo -rotatory,  the 
authors  found  an  alcoholic  solution  to  be  dextro-rotatory  [a]D  + 
10'78°;  the  aqueous  solution  of  the  hydrobromide  is,  however 
leevo-rotatory  [0]^— 30-47°.  On  analysis,  the  pure  alkaloid 
afforded  results  which  agreed  best  with  the  formula  C"H**NO^". 

Two  crystalline  aurochlorides  were  obtained.  One  (C"*H*'NO^* 
HAuCl*),  melts  at  135*5°  (corr.)  ;  the  other,  a  basic  aurochloride 
(C"H*'»NO*"AuCP),  melts  at  129°  (corr.).  These  comppunds  are 
obtained    without   difficulty,   and     afford    tnistworthy    means    of 


*  The  sabstanoe  of  a  communication  made  to  the  Chemical  Society,  March 
19,  1891. 
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identifying  aconitine.     The  alkaloid  may  bo   readily  recovered    troux 
them  in  a  pure  state. 

Aconitine  is  not  appreciably  affected  by  heating  at  a  temperature 
below  its  melting  point,  but  at  this  temperature  it  is  gradually  con— 
vei*ted  into  the  uncrystallizable  base  aconine.  Prolonged  boiling*  in 
aqueous  solution  induces  a  similar  change,  but  not  to  the  same 
extent,  unless  an  alkali  is  present.  Boiling  with  water  acidulated 
with  hydrochloric  acid  also  produces  decomposition  of  the  alkaloid. 

Dehydraconitine  or   apoaconitine  is  a  base  differiug  from  aconitine 
by  the  absence  of   a  molecular  proportion  of  water,  which    was  first 
obtained  by  Wright  and  Luff  by  acting  on  aconitine  with  acids.      Its 
existence  has,   however,   been   questioned  by   later  workers.      The 
authors   find   that   such   a  substance   may  be  readily  procured    by 
heating  aconitine   with   saturated   aqueous  tartaric   acid  in  closed 
tubes,    as  reconunended   by  Wright  and  Luff.     The  crystals   of  tliis 
substance  melt  at  186*5°  (corr.).     It  forms   crystalline  salts,    and  in 
other  respects   closely  resembles  the   parent   alkaloid.     The  results 
of  analyses   agree  well  with  the   formula  CH*®NO'^.     Three  auro^ 
chlorides  were   obtained.     One  (C»*H*»NO^'HAuCl*)   melts  at  141*' 
(corr.).     This  salt,  when  crystallized  from  aqueous  alcohol,  becomes 
a  hydrate — 

(C"H*«N0"HAu01*H»0), 

melting  at  129**  (corr.),  isomeric  with  aconitine  aurochloride,  into 
which,  indeed,  it  very  readily  changes.  The  third  aurochloride  is 
a  direct  compound  of  the  alkaloid  with  auric  chloride  (C''H**NO*^ 
AuCP)  ;  it  melts  at  147-5°  (corr.). 

An  amorphous  base  was  obtained  from  aconitine,  together  with 
benzoic  acid,  by  prolonged  heating  with  water  in  a  closed  tube.  It 
appears  to  be  identical  with  the  aconine  of  Wright  and  Luff.  The 
same  substance  is  formed  together  with  a  resinous  substance  when 
aconitine  is  heated  with  an  alkali.  Neither  aconine  nor  its  salts 
could  be  crystallized.  The  amorphous  base,  after  purification,  and 
its  amorphous  aurochloride,  afforded  analytical  data  agreeing 
respectively  with  the  formulae  C'^^H^^NO'^  and  C"H*^NO^'HAuCl\ 

The  Alkaloids  of  True  Aconitum  Napellus. 

Professor  Dimstan  and  Mr.  John  C,  TJmney  have  examined 
the  alkaloids  of  true  Aconitum  Napellus  plants  grown  by  Mr.  E.  M. 
Holmes,  at  the  instance  of  the  British  Pharmaceutical  Oonference. 
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The  alkaloids  were  extracted  from  the  root  by  the  following  process, 
which  precludes  the  possibility  of  the  occurrence  of  hydrolysis,  &c. : — 
The  solution  obtained  by  percolating  with  cold  rectified  fusel  oil 
(b.  p.  100  —  132°)  was  agitated  with  water  acidified  with  1  per  cent<  of 
Bidphuric  acid,  and  the  resin  having  been  removed  by  extracting  the 
acid  solution  so  obtained  with  chloroform,  the  liquid  was  made  just 
alkaline  with  dilute  ammonia  and  extracted  with  ether,  which  dis- 
solved out  a  considerable  quantity  of  alkaloid,  but  left  in  solution  A 
further  and  smaller  quantity,  which  was  subsequently  extracted 
by  agitation  with  chloroform.  The  alkaloid  soluble  in  ether  was 
obtained  as  a  gum -like  mass  incapable  of  crystallization.  By  con- 
version into  bromhydride  it  was  separated  into  a  crystallizable  and 
an  uncrystallizable  salt. 

The  crystalline  product  was  identified  as  the  salt  of  aconitine,  the 
crystalline  and  highly  toxic  alkaloid  already  described  by  one  of  the 
authors  and  Dr.  W.  H.  Ince  (C.  S.  Trans,,  1891).  The  alkaloid 
separated  from  the  pure  bromhydride  melted  at  188'6°  (corr.),  and 
afforded  on  combustion  numbers  agreeing  with  the  formula  C^^H*' 
NO*'.  The  specific  rotation  of  the  bromhydride  in  aqueous  solution 
was  ascertained  to  be  [a]D — 29' 6 5,  a  value  which  agrees  with  that 
previously  recorded.  As  some  doubt  exists  as  to  the  solubility  of 
aconitine  in  water,  a  determination  was  carefully  made  with  this  pure 
specimen.  The  mean  of  two  determinations  gave  1  gram  in  4,431 
grams  of  water  as  the  solubility  at  22° ;  Jiirgens  had  previously 
recorded  the  far  greater  solubility  of  1  in  745  at  the  same  temperature. 

The  non- crystalline  bromhydride  furnished  a  gummy  alkaloid 
soluble  in  ether  and  alcohol,  but  only  sparingly  soluble  in  water, 
the  aqueous  solution  being  alkaline  to  litmus,  and  very  bitter,  but 
not  giving  rise  to  the  tingling  sensation  so  characteristic  of  aconitine. 
Not  only  the  alkaloid,  but  also  the  chlorhydride,  sulphate,  nitrate  and 
aurichloride  prepared  from  it  could  not  be  crystallized.  This  alkaloid 
is  not  identical  either  with  aconine  or  with  the  picraconitine  of  Wright 
and  Luff.  A  full  account  of  it  will  be  given  in  a  later  paper,  con- 
siderable progress  having  already  been  made  in  the  most  difi&cult 
task  of  isolating  it  in  a  pure  state.  The  authors  propose  to  assign  to 
it  the  name  napelline,  which  was  first  given  to  the  alkaloid  now  known 
as  pseudaconitine,  and  afterwards  by  Hiibschmann  to  a  substance 
wliich  the  work  of  Wright  and  Luff  showed  to  be  a  mixture  chiefly 
composed  of  aconine«     The  napelline  obtained  in  the  manner  desoiibed 
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is  probably  associated  with  another  amorphous  alkaloid  about  ^rfaieh 
they  have  at  present  little  information  to  give  beyond  the  fact  thai 
neither  it  nor  its  salts  appear  to  crystallize. 

The  alhdoid  soluble  in  chloroform  was  proved  to  be  aconine^  tbe 
compound  which  is  obtained  together  with  benzoic  acid  on  liydro- 
lysing  aconitine. 

The  roots  of  true  Aconitum  Napellus,  therefore,  must  be  held  to 
contain  three  alkaloids,  one  of  which  is  crystalline,  viz.^  aconitine, 
two  being  amorphous,  vis.^  napelline  and  aconine.  Indications  have 
been  obtained  of  the  presence  of  a  fourth  alkaloid,  which  is  amor- 
phous and  closely  resembles  napelline. 

The  authors  find  that  the  juice  expressed  from  the  roots  contains 
a  large  proportion  of  amorphous  bases  but  very  little  aconitine,  ths 
greater  part  of  this  latter  remaining  in  the  root,  from  which  it  may 
be  extracted,  together  with  the  remainder  of  the  amorphous  alkaloids, 
by  exhausting  with  amyl  alcohol.  The  total  quantity  of  amorphous 
alkaloid  obtained  amounted  to  more  than  twice  that  of  aconitine. 

The  physiological  action  of  the  alkaloids  referred  to  is  being 
investigated.  The  results  so  far  obtained  point  to  the  conclusion 
that  crystalline  aconitine  is  by  far  the  most  toxic  of  the  alkaloids 
contained  in  Aconitum  Napellus. 

The  formation  and  properties  of  Aoonine  and  ita  oonveraion 

into  Aconitine. 

Owing  to  the  uncertainty  which  exists  with  reference  to  the  pro- 
duct of  the  hydrolysis  of  aconitine,  Professor  W.  B.  Dunstan  and 
Dr.  F.  W,  Passmore  have  re -investigated  the  subject,  using  a  pure 
alkaloid.  Wright  and  Luff  have  stated  that  when  aconitine  is  hydro- 
lysed,  the  sole  products  are  aconine  and  benzoic  acid.  More  recently, 
however,  Dragendorff  and  Jurgens  have  asserted  that  the  hydro* 
lysis  occurs  in  two  stages,  their  contention  being  that  benzoic  acid 
and  an  alkaloid  identical  with  the  picraconitine  isolated  by  Wright 
and  Luff  from  the  roots  of  supposed  Aconitum  Napellus  are 
formed  in  the  first  stage,  while  in  the  second  stage  the  picraconitine 
is  hydrolysed  into  benzoic  acid,  methyl  alcohol,  and  aconine,  which 
last  is  the  final  product  of  hydrolysis. 

The  authors  have  carefully  hydrolysed  pure  aconitine  by  heating  it 
with  water  in  closed  tubes  at  150^  but  have  been  unable  to  obtain  at 
any  stage    either  picxuoonitine  or    methyl  alcohol.    The  alkaloid 
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c  extracted  from  the  solution  by  ether  was  proved  to  be  a  mixture  of 
)  aconine  with  unaltered  aconitine.  Using  pure  aconitine,  action 
occurs  precisely  in  accordance  with  the  equation  C"'H**NO**  +H*0  = 
,  C««H**NO^*  +C'H»0«,  leaving  little  doubt  that  aconitine  is  benzoyl- 
,  aconine. 

Although  attempts  to  establish  the  correctness  of  this  inference  by 
heating  aconine  with  benzoic  anhydride  were  without  result,  anhydro- 
aconitine  was  eventually  obtained  by  the  interaction  of  aconine  and 
ethylic  benzoate  at  130° :  as  the  anhydro- compound  is  convertible 
into  aconitine,  the  partial  sjni thesis  of  the  alkaloid  thus  effected 
leaves  no  doubt  that  it  is  benzoylaconine. 

Up  to  the  present  time,  neither  aconine  nor  its  salts  have  been 
obtained  in  a  crystalline  state.  The  authors  have  hitherto  been 
unsuccessful  in  all  their  attempts  to  crystallise  aconine,  but  they 
have  succeeded  in  orystallising  saveral  of  its  salts,  viz ,  the  chlor- 
hydride,  bromhydride,  sulphate,  and  nitrate.  All  these  salts  are 
very  soluble  in  water,  the  chlorhydride  being  least  soluble  and  the 
easiest  to  crystallise :  it  is  beat  prepared  by  crystallisation  from  a 
mixture  of  alcohol  and  ether;  when  dried  at  100°  it  melts  at 
175*5°  (corr.).  The  crystals  deposited  from  alcohol  have  the  com- 
position C«*H^^N0^SHC1,2H«0.  When  dried  at  100°  they  still  retain 
One  molecular  proportion  of  water,  which  is,  however,  lost  at  120°. 
The  aqueous  solution  is  Isbvo  -  rotatory :  [a]D  =  — 7*71°.  It  combines 
with  auric  chloride,  forming  an  aurichloride  considerably  more  soluble 
than  the  corresponding  aconitine  salt, 

Aconine  was  prepared  from  the  pure  chlorhydiide  by  adding  silver 
sulphate  and  subsequent  treatment  of  the  aconine  sulphate  with 
exactly  sufficient  baryta  water.  The  solution  on  evaporation  furnished 
a  hygroscopic,  brittle  gum  which  refused  to  crystallise  ;  this  melted 
at  132°  (corr.),  and  on  analysis  it  afforded  numbers  agreeing  with  the 
formula  C**H*^NO^^,  which  is  that  proposed  by  Dunstan  and  Inco 
from  the  results  of  their  study  of  pure  aconitine.  Aconine  is  very 
soluble  in  water  ;  the  aqueous  solution  is  alkaline.  When  dry  it  is 
insoluble  in  ether  and  almost  insoluble  in  chloroform.  It  is  a  power- 
ful reducing  agent,  precipitating  the  metals  from  solutions  of 
gold  and  silver  salts;  it  also  reduces  Fehling's  solution.  The 
physiological  action  of  pure  aconine  is  being  investigated.  Its 
aqueous  solution  is  slightly  bitter  and  gives  rise  to  a  buining 
sensation  in  the  mouth,  but  does  not  produce  the  tingling  which  is 
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characteristic  of  aconitine.  In  respect  of  its  action  on  polarised  light^ 
aconine  exhibits  the  same  peculiarity  as  aconitine.  Its  salts  are 
IflBvo-rotatory,  whilst  a  solution  of  the  alkaloid  is  dextro-rotatory, 
[a]D  +  23°*     When  heated  with  alkalis,  aconine  slowly  resinifies. 

The  action  of  various  re -agents  on  aconine  has  so  far  not  led  to 
any  important  results.  Nitrous  acid  fails  to  attack  it.  The  principal 
product  of  its  oxidation  by  alkaline  permanganate  is  oxalic  acid. 
Attempts  to  isolate  an  additive  compound  with  methyl  iodide  have 
been  unsuccessful. 

By  the  action  of  methyl  iodide  on  aconitine  a  crystalline  aconitint 
methiodide  (C"H**NO**-CH»I)  wa«  obtained,  which  melts  at  219' 
(corr.).  The  aconitine  methhydroxide  prepared  from  the  compound 
(C"H**NO^*CH''OH)  is  amorphous,  and  the  salts  which  it  yields  do 
not  appear  to  crystallise.  A  further  study  will  be  made  of  this  com- 
pound, and  its  physiological  action  will  be  investigated. 

Prof essor  Dunstan,  in  conjunction  with  Messrs.  Harrison  and  Cair, 
has  continued  his  investigation  of  the  aconite  alkaloids,  and  the 
results  were  communicated  to  the  Chemical  Society,  February  2, 
1803.  It  was  discovered  that  aconite  root  contains  an  amorphous 
alkaloid,  napelline,  which  is  isomeric  with  aconitine,  but  has  a 
distinctly  different  physiological  effect,  and  is  not  nearly  so  poisonous. 
In  an  examination  of  some  commercial  specimens  of  aconitine,  the 
authors  found  large  proportions  of  amorphous  alkaloids  present,  and 
specimens  of  aconitine  salts  were  found,  in  nearly  every  case,  to  be 
chiefly  napelline  salts  containing  small  quantities  of  aconitine 
compounds. 

The  Aoonites  and  Aoonitines. 

E.  Richards  and  F.  A.  Bogers  arrive  at  the  following  eonda- 
sions  : — 

The  best  material  for  the  preparation  of  aconitine  is  the  freah 
root  of  Aconitum  Napellus. 

The  alkaloid  resides  chiefly  in  the  cambium  layer,  the  fibro-yajB* 
cular  bundles,  and  the  sieve  ducts. 

Pure  aconitine  crystallizes  in  thin,  flat,  hexagonal  prisms  with 
acute  ends. 

It  is  probable  that  two  isomeric  forms  of  aconitine  exist ;  for 
these  the  terms  a-aconitine  and  j3-aconitine  are  suggested. 
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The  composition  of  aconitine  correspondB  to  the  formula 
C**H**N*0^*,  which  contains  twice  as  much  nitrogen  as  the 
formula  hitherto  accepted. 

The  proportion  of  alkaloid  in  the  root  is  as  follows  :— 

Per  cent. 

Aconitum  Napellus,  fresh  0*71 

„  „  dried  0'14 

Japanese  aconite        „  0*57 

The  method  for  the  preparation  of  aconitine,  reconunended  hy  th« 
authors,  is  as  follows  : — 

The  powdered  tubers  are  macerated  from  three  to  four  days  with 
washed  fusel  oil,  then  percolated,  and  the  alkaloid  extracted  from  the 
percolate  with  small  quantities  of  dilute  sulphuric  acid.  The  fusel 
oil  is  removed  from  this  solution  by  treatment  with  ether,  and  the 
dissolyed  ether  driven  off  by  heat.  The  alkaloid  is  precipitated  from 
the  acid  solution  by  solution  of  sodium  carbonate,  collected  on  a 
strainer,  pressed  between  limestones,  and  then  spread  on  bibulous 
paper  and  allowed  to  dry  at  ordinary  temperature.  The  dried 
alkaloid  is  then  boiled  with  pure  dry  ether,  and  the  filtrate  set  aside 
to  crystallize;  the  crystals  are  redissolved  in  a  small  quantity  of 
ether  to  remove  a  gum-like  body. 

The  toxicity  of  a-aconitine  is  stated  to  be  only  one-sixth  of  that  of 
/9- aconitine.  {Chemist  and  Druggist^  Feb.  7,  1891,  205,  and  Feb. 
15,  1891,  242,  243.) 

Ehrenberg  and  Purfurst  infer  from  their  experimeats  with 
aconitine  that  its  composition  is  more  correctly  represented  by  the 
formula  C"H*'NO*\  than  by  that  assigned  to  it  by  Wright  and 
Luff  (0»>H*»NO^«),  or  Dunstan  and Ince  (C"H*'NO'«).  They  state 
that  by  heating  with  water  to  150^  C,  or  by  treatment  with  alcoholic 
potash,  aconitine  does  not  at  once  yield  benzoic  acid  and  aconine  ;  but 
that,  in  addition  to  benzoic  acid,  methylic  alcohol  and  another  acid 
are  produced.  The  authors  state  that  by  boiling  aconitine  with  water 
there  is  at  first  produced  a  salt  of  a  new  base,  which  crystaUi^es 
when  the  liquid  cools,  and  this  product  is  described  by  them  as 
benzoate  of  picraconitine.  This  is  represented  as  being  formed  by 
simple  liydrolysis — 

C"H*»NO»*+H«0=C«»H»'NO^HO'H»0*. 
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By  contintiiDg  the  boiling  a  further  alteration  is  effected  according  to 
the  equation — 

Picraoonitine.  Napelline.    Methyl  aloohoL 

The  formation  of  aconine  is  represented  as  constituting  a  third  stage 
of  alteration  as  follows  : — 

C**H»^N  0'°  +  H*0=C"H»'NO'  +  C«0*g\ 

Napelline.  Aconine.        Acetic  acid. 

The  authors  suggest  that  it  is  still  doubtful  whether  the  acid  pro- 
duct of  this  final  change  is  acetic  acid  or  acrylic  acid,  and  that,  in 
the  latter  case,  the  formula  of  aconine  would  be  C'^H**  4-NO'. 

From  the  production  of  mehtyl  alcohol  in  the  decomposition  of 
aconitine  when  heated  with  water,  it  is  inferred  that  aconitine  is 
analogous  to  cocaine,  and  is  to  be  classed  with  the  acid  esters,  either 
as  an  acetyl  or  an  acryl  ester  of  benzoyl  aconine,  while  aconine 
itself  would  be  a  derivative  of  a  trimethoxylmethyl  quinone,  {Joum, 
/,  prahL  Chem,,  k1v„  604.) 

Note  on  Mlshxnee  Teeta  and  Bee  (or  Poison)u 

These  roots  are  procured  on  the  range  of  hills  inhabited  by  the 
Mishmee  tribe,  and  annually  in  the  cold  season  a  large  supply  is 
brought  down  to  the  plains,  and  the  Mahajans  here,  who  are  princi^ 
pally  Marwar  people,  give  in  exchange  for  them  beads,  salt,  coloured 
woollen  and  cotton  cloths,  &c.,  &c.  The  Mahajans  state  that  these 
articles  are  readily  purchased  in  Central  and  Lower  Assam. 

The  Natives  here  use  the  Teeta  as  a  medicine  in  colic,  ophthabnia, 
headache,  and  fever, 

The  Bee  or  poison,  which  is  brought  down  by  the  hill-tribes,  ia 
parboiled  with  a  view  to  prevent  its  cultivation  in  the  plains.  It  is 
generally  employed  by  hunters  for  killing  wild  animals. 

Mishmee  Teeta  as  a  remedy  for  CoHc-^Take  20  grains  of  Mishmee 
Teeta,  10  to  12  whole  grains  of  black  pepper,  about  10  grains  of 
salt.  The  whole  is  to  be  masticated  and  washed  down  with  a  sniaU 
quantity  of  water^ 
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Mishmee  Tee  (a  as  a  remedy  for  Ophlhalmia  and  Headache, — Take 
2  drachms  of  Mishmee  Teeta  and  grind  it  with  sufficient  water  to 
form  a  paste,  which  is  to  be  applied  round  the  eye  twice  a  day. 
For  headache  it  is  applied  to  the  forehead  and  temples. 

Mishmee  Teeta  as  a  remedy  in  Fever. — Take  1  drachm  Mishmee 
Teeta  finely  powdered,  and  mix  with  half  a  pint  of  cold  water.  To 
be  taken  daily  in  two  doses.  Purgatives  are  never  used  by  the  hill- 
tribes. 

Mishmee  Bee  (or  poison)  employed  by  hunters. — ^Take  2  or  3 
drachms  of  Mishmee  Bee  finely  ground,  and  mix  with  any  acid 
glutinous  vegetable  pulp,  so  as  to  form  a  thick  paste,  which  is  to  bd 
applied  to  the  head  of  the  arrow  and  allowed  to  dry  in  the  shade. 

The  glutinous  substance  generally  used  is  the  pulp  of  a  sour  fruit 
called  Otve  Tang  ah  by  the  Assamese  and  Chultah  in  Bengali  {J)illenta 
Speciosa).  I  imagine  it  is  preferred  in  consequence  of  its  acidity 
preventing  a  flow  of  blood  from  the  wound,  which  would  wash  away 
the  poison.  (By  the  Medical  Officer,  Chychwah,  Upper  Assam,  June 
Uth,  1842.) 

Delphinium  Zalil. 

Aitchison  (Notes  on  Products  of  W,  Afghanistan  and  iV.-^.  Persia, 
p.  55)  says  : — "  Yellow  Larkspur,  asbarg,  aswarg,  isbarg,  isbarag 
isparak,  sparak,  spart'gyjalilj  zalil;  the  flowers,  gul^i-zalil,  gul-i-jalil, 
A  perennial  herb,  with  a  thick  short  woody  rootstock,  from  which 
several  annual  shoots  spring  ;  these  are  from  one  to  two  feet  in  height, 
each  usually  bearing  a  terminal  spike  of  exquisite  yellow  flowers. 
When  the  flowers  are  at  their  best,  the  annual  shoots  bearing  the 
spike  of  inflorescence  is  broken  off  close  to  the  root ;  these  are 
collected  together,  and  then  laid  in  heaps,  usually  on  the  roofs  of 
the  houses,  to  dry.  In  two  or  three  days  they  are  sufficiently  dry, 
when  the  twigs  are  shaken  over  a  sheet ;  on  this  all  the  flowers 
tumble  off,  and  are  collected,  either  for  local  use  or  exportation. 
The  petals  are  of  commercial  importance,  yielding  a  valuable 
yellow  dye  for  silk,  and  are  exported  for  this  purpose  in  large  quan- 
tities to  Persia,  Turkistan,  Afghanistan,  and  India.  The  dye  is 
easily  obtained  by  simply  boiling  the  flowers  in  water  ;  in  this 
decoction  the  silk  is  dipped.  The  dried  stems  also  yield  a  dye  upon 
being  boiled,  but  this  is  poor  in  comparison  with  that  yielded  by 
the  flowers." 
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In  the  Diet,  Econ,  Prod,  of  India,  iii.,  70,  it  is  stated  that  in  Multan 
the  flowers  are  used  along  with  Akalher  (Daiisca  cannabina)  and  alum 
to  dye  silk,  giving  a  sulphur -yellow  colour  known  as  gandkaki,  and 
that  they  are  also  used  in  calico-printing.  Their  price  in  the  Punjab 
is  said  to  be  Rs.  27*6  per  cwt.  This  dye  is  alluded  to  by  Mr.  Leotard, 
Dr.  McCann,  and  Mr.  Wardle,  but  under  the  name  of  D,  AjacU. 

The  Hellebores  of  the  Ancients.* 

Drugs  prepared  from  hellebore  were  so  famous  amongst  the  an- 
cients as  a  remedy  for  madness,  and,  indeed,  for  many  other  ailments, 
that  the  plant  has  acquired  for  itself  a  literary  as  well  as  a  botanical 
interest.  Pliny  gives  a  list  of  them  quite  worth  the  notice  of  adver- 
tisers of  patent  medicines.  We  know  that  different  species  have 
been  used  in  different  countries  for  their  medicinal  properties,  which 
are,  perhaps,  essentially  the  same  in  all  of  them,  though  varying  is 
strength.  The  hellebore  of  the  modem  English  Pharmacopoeia  is  the 
root  of  Helleborus  niger,  the  common  Christmas  Hose.  In  Germanyi 
H,  viridis,  the  green  hellebore,  is  said  to  be  preferred,  and  from  its 
frequent  occurrence  in  England  in  the  neighbourhood  of  old  mini^ 
We  may  infer  that  it  was  formerly  used  here.  At  Constantinople  a 
popular  drug,  called  Zoptane,  is  made  from  H,  ortenialis,  which  is 
conmion  on  the  mountains  of  Eastern  Turkey.  In  Gerard's  time,  our 
native  H,/oetidu8,  the  rankest  of  all  the  genus,  was  employed  medi* 
cinally,  though  known  to  require  great  caution  in  using,  and  it  is 
still  retained  in  veterinary  practice  for  outward  application. 

The  physicians  of  ancient  Greece,  who  for  some  centuries  before 
and  after  the  Christian  era  were  famous  throughout  the  civilized 
world  for  their  skill,  were  very  fanciful  about  the  locality  from  which 
the  herbs  used  by  them  were  collected.  The  kind  of  herb  might  be 
the  same,  but  when  gathered  on  a  particular  mountain  or  in  a  parti- 
ciQar  forest  it  was  thought  to  have  additional  virtue.  Drugs  of  the 
same  name  were  classified  as  first,  second,  third  or  fourth  quality, 
according  to  the  source  from  which  they  came,  and  were  priced  and 
trusted  accordingly.  Hellebore  was  of  two  kinds,  distinguished  as 
black  and  white.  The  best  black  came  from  Mount  Helicon,  and  the 
best  white  from  Mount  (Eta.  The  town  most  famous  for  its  prepanu 
tion  wa^  called  Anticyra,  but  this  name  was  ambiguous. 

*  From  the  Gardenert*  Chronicle,  January  2. 
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There  ig  a  well-known  passage  in  **  Tlie  Art  of  Poetry/'  written  by 
the  Boman  poet  Horace,  in  which  he  says,  that  to  gain  a  reputation 
as  a  poet,  a  man  must  be  so  mad  that  three  Anticyras  cannot  cure 
him,  and  must  never  have  his  hair  cut.  Multiplying  by  three 
was  a  common  superlative  figure  of  speech  in  Latin,  as  in  any 
other  languages,  and  perhaps  Horace  meant  no  more  than  this ; 
but,  on  the  other  hand,  he  may  have  known  that  there  were  in 
Greece  three  towns  named  Anticyra,  and  possibly  they  were 
all  places  where  the  drug  hellebore  was  prepared.  One  Anticyra 
was  on  a  narrow  strip  of  the  land  of  the  Locrians,  between 
^tolia  and  the  sea.  Strabo,  an  ancient  writer  on  geography,  and 
Livy,  a  Boman  historian,  both  mention  it.  It  was  taken  by  the 
Bomans  in  the  second  Punic  war,  and  given  over  to  their  allies,  the 
^tolians.  We  know  nothing  of  it  as  connected  with  hellebore, 
though  Phiny  tells  us  that  j^tolian  hellebore,  which  was  of  bad 
quality,  was  used  to  adulterate  the  better  Parnassian  kind.  There 
was  another  Anticyra  in  the  south-eastern  corner  of  Thessaly, 
three  or  four  miles  from  the  sea,  near  the  base  of  Mount  CEta  and 
the  famous  pass  of  Tbermopylse,  but  we  do  not  hear  of  this  town  as 
producing  hellebore,  except  on  the  slight  authority  of  the 
lexicographer,  Stephanus  of  Byzantium,  who  lived  in '  the  sixth 
century  of  our  era.  The  third  Anticyra,  the  only  one  which 
we  know  to  have  been  famous  in  classical  times  for  the 
manufacture  of  this  drug,  was  situated  on  the  southjBm  coast  of 
Phocis,  not  far  from  the  base  of  Mount  Parnassus,  and  within  a  few 
miles  of  Mount  Helicon.  The  position  of  it  is  well  known,  and  it  is 
now  named  Aspra  Spitia  ;  it  was  not  an  island,  as  Pliny  and  others 
have  wrongly  said,  and  never  can  have  been  so  in  historic  times  ; 
but  it  stood  on  a  peninsula  and  had  a  good  harbour.  In  Horace's 
day  it  was  a  place  of  resort  for  insane  or  epileptic  patients,  who  went 
there  to  take  a  course  of  hellebore  under  resident  physioians.  Hence, 
to  say,  *'  You  should  go  to  Anticyra,*'  was  a  polite  way  of  telling  a 
man  he  was  a  fool.  Amongst  others  who  had  gone  through  this 
medical  course  there,  Pliny  mentions  the  philosopher  Cameades,  who 
went  there  for  intellectual  training,  before  publicly  declaiming  against 
the  dogmas  of  the  Stoics,  apparently  supposing  that  a  medicine  which 
could  make  madmen  sane  would  make  sane  men  still  wiser.  Also 
Drusus,  a  famous  popular  leader  of  the  Bomans,  was  cured  there  of 
epilepsy.     The  same  writer  adds  that  this  drug,  which  retained  its 
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▼irtue  for  thirty  years,  and  once  was  thought  so  formidable,  had  now 
become  so  "  promiscuous"  in  its  use  that  students  often  took  a  dose 
of  it  to  sharpen  their  intellect  when  they  were  puzzled  by  difficult 
passages  in  their  reading— a  valuable  hint,  by  the  way,  for  can- 
didates before  a  c{)mpetitive  examination  I  I  recollect  a  virtuous 
freshman  at  Cambridge,  who,  with  a  similar  object,  laid  in  a  lar^e 
stock  of  "  Reading  biscuits,"  which  he  saw  advertised  in  a  window  2 

The  next  question  is,  what  were  the  kinds  of  hellebore  called  black 
and  white,  and  found   respectively   on  Mount   Helicon  and   Mount 
CEta  ?     We  ought  to  be  able  to  answer  this,  because  Edmond  Boissier 
has  told  us,  in  the  preface   to  Flora  Orienialis,   that,   thanks   to  the 
labours  of  the  botanists,  Orphanides  and  Heldreich,  the  flora  of  Greece 
is  now  better  known  than  that  of  any  other  country  within  the  scope 
of  his  work.     The   hellebore   which   is  found   to  prevail  on   Mount 
Helicon,   Mount  Parnassus,   and  the   neighbourino^   country   is  one 
to  which  E.  Boissier  gives  the  name  of  H.  cyclophyllus.     It  is  inter- 
mediate between  H,  viridis  and  //.  orientalls,  having  been  confused 
with  the   latter  both  by  Sibthorp  and  by  Heldreich.     Perhaps  it  is 
not  in  cultivation  in  England,  but  it  is  described    as  being  taller  and 
having  larger  flowers  and   broader  segments  to  the   leaves  than  the 
green  hellebore,  which  in  other  characters  it  resembles. 

As  for  the  white  hellebore,  it  is  evident  from  the  vague  descriptions 
of  Theophrastus  and  Pliny,  that  neither  of  them  knew  a  living 
hellebore  by  sight,  but  Pliny  says  that  he  had  been  told  that  the  leaf 
of  the  black  hellebore  was  of  the  shape  of  a  plane  leaf,  but  divided 
into  several  segments,  and  that  the  white  hellebore  had  leaves 
resembling  those  of  the  beet,  and  deeply  channelled  at  the  back. 
He  attributes  to  it  a  bulbous  root  like  that  of  an  onion,  with  fibrous 
tunics.  Ancient  and  modern  botanists  have  generally  identified  this 
with  Vcrairum  album ,  which  is  figured  in  Gerard's  **  Herbal "  as  the 
white  hellebore ;  but  perhaps  the  best  evidence  is  that  of  Heldreich, 
who  explored  Mount  (Eta  in  1879,  and  found  V.  album  growing  there 
in  abundance,  confirming  his  previous  opinion  that  this  was  the  white 
hellebore  of  Theophrastus.  The  different  effects  of  the  two  kinds  of 
hellebore  taken  medicinally,  as  recorded  by  ancient  authorities,  cor- 
respond with  modern  experience ;  the  black  is  a  powerful  cathartic, 
and  the  white  a  strong  emetic.  This  is  a  summary  of  all  that  is 
known  or  likely  ever  to  be  known  of  the  famous  hellebores  of  the 
ancients.     (C.  Wolley-Bod^  Pharm,  Journ,,  Jan.  30,  1892.) 
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We  have  never  met  with  any  kind  of  hellebore  root  in  the  Indian 
Bazars,  nor  are  any  of  tlie  genus  known  to  grow  in  India ;  still,  all 
Indian  Mahometan  works  on  Materia  Medica  contain  an  account  of 
the  hellebores  of  the  Greeks,  which  has  been  copied  from  the  writings 
of  the  Arabian  physicians,  and  which  is  mostly  a  reproduction  of  what 
Dioscorides  says  ir€p\  AXc/ScS/mw  \€vkov  and  frcpi  fWf^6pov  fAeXca^os  the 
Verarum  album  et  nigrum  of  the  Bomans,  The  Arabs  call  these 
drugs  Kharhak-Mad  and  Kharbak  aswady  and  in  Indian  medical 
works  Kuthi  or  Kutaki  is  given  the  vernacular  equivalent  of 
Kharbak,  and  this  drug  is  sold  as  a  substitute  for  it  For  an 
account  of  Kutaki,  see  Vol.  III.,  p.  10. 

MAGNOLTACEiE. 
Constituents   of  Star-anise. 
The   determinations  of  volatile  oil,  fixed  oil,  and  ash   gave  the 
following  percentage  figures : — 

VolatUe  Oil.      Fixed  Oil.  Ash. 

Carpels {  J]J  \}^^]  281 

Seeds      |^:2J  ^2-9    J  2-46 

The  volatile  oil  consists  chiefly  of  anethol  C*H*(OCH»)C»H» ; 
with  small  quantities  of  terpenes,  safrol  C*H»(0*OH')C»H',  the 
monoethyl  ether  of  hydroquinone  0'H*(OH)00*H*,  anisic  acid 
C'H*(OCH")COOH,  and  a  complex  aromatic  substance  yielding  upon 
oxidation  veratric  acid  and  piperonal.  The  fixed  oil  contains  the 
usual  constituents  along  with  cholesterin  and  derivatives  of  phos- 
phoric acid.  In  the  aqueous  extract  is  found  protooatechuic  aoid 
and  shikiminic  acid  C'H*®0*,  which  by  nascent  hydrogen  iodide  is 
converted  into  benzoic  acid.  Sugar  was  not  found  in  any  appre- 
ciable quantity,  the  sweet  taste  of  the  fruit,  therefore,  depending 
apon  the  volatile  oil.  Nitrogenous  bases  could  not  be  detected, 
(F.  Ostwald,  Arch,  der  Fharm.^  1891,  84—116.) 

Miohelia  Champaca. 
Merck  describes  a  kind  of  camphor,  called  champacol,  obtained 
from  champaca  wood  by  distillation  with  water.  After  purification  it 
melts  at  86 — 88°C.,  has  the  form  of  long  white  felted  needles,  has 
no  odour  when  pure,  but  when  kept  in  an  impure  state  becomes 
liquid  and  develops  the  agreeable  odour  of  the  wojd.  {Berichte^ 
1892,  p.  18.) 
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Constituents  of  Calumba  Boot. 

M.  Bocchiola  (CTiemisi  and  Druggist,  Jan.  10,  1891)  gives  tibe 
following  percentage  composition  of  the  cortical  and  woodj  portions 
of  the  root :— 


Outer  part. 

Inner  part. 

Water       

•  •  ■ 

•  »« 

•  •  • 

13-00 

14-00 

.ajLBU                   •  ft  •               ■  •  • 

■  •  1 

•  •• 

6-00 

6-00 

Ether  extract 

•  • 

•  •• 

«  •  • 

0-70 

OSO 

Alcohol  extract  ... 

•  •« 

•  «  • 

3-89 

3-86 

Proof  Spirit  extract 
Galumbine 

■  •  i 

■  •  ■ 

17-96 

17-80 

•  ■  g 

•  •• 

1-42 

1-90 

Do.  .     by  titratioQ 

■  •  • 

■  •  • 

0-98 

1-38 

Berberine 

•  •  • 

*  •  • 

1-43 

0-72 

Do.       by  titration 

f  •  1 

•  V* 

2-95 

1-45 

The  percentage  composition  of  the  ash  was : — 

Silicic  acid  14 '13  and  7*42,  phosphoric  acid,  as  an  iron  salt,  6*11 
and  1*61,  phosphoric  acid,  combined  with  alkali  and  earthy  bases, 
5  04  and  12*63,  in  the  outer  and  inner  parts  of  the  root. 

The  author  found  old  roots  to  contain  as  much  as  2*07  and  2*63 
per  cent,  of  calumbine,  and  2*05  and  1  '02  per  cent,  of  berberLne, 
showing  their  superiority  over  the  younger  roots. 

BERBERIDE.^. 
Berberis  vulgaris,  Linn, 

Aitchison  (Ao^cj  on  Prod,  of  W.  Afghanistan  and  N.~E,  Persia^ 
p.  25)  has  the  following  notice  of  this  plant : — **  The  Barberry,  jiry 
jirhhdrf  zer^khdr,  zir,  zir-bdr,  zir-haldk ;  the  froit,  ziriahk,  sirishh,. 
A  very  common  shrub,  growing  at  an  altitude  of  2,000  feet  and 
upwards,  from  which  is  largely  collected  the  fruit ;  this  is  consumed 
locally,  as  well  as  being  exported  in  some  quantity  to  India,  where  it 
is  highly  appreciated  by  the  natives  as  a  condiment.  Usually  the 
fruit  contains  no  seeds  ;  it  is  then  much  more  oval,  longer,  and  of  a 
much  lighter  colour  than  that  which  has  seeds.  On  reaching  the 
Punjab  the  fruit  or  preserve  is  called  zirishk-turgh,  to  distinguish 
it  in  the  trade  from  small,  dried,  black  grapes ;  the  latter  are  our 
European    cuiTants,    or  corinths.    From    the    root- stocks   of  the 
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Bebbbris  is  obtained  an  extract  called  Ibrdn  ;  this  is  a  yellow  dye, 
which  is  also  employed  in  medicine  as  a  local  application  to 
inflamed  eyes." 

Podophyllum  emodu 

We  have  met  with  the  root  in  the  plains  in  the  possession  of  a 
pilgrim  from  Kedemath.  He  called  it  Mdmirdn^  and  greatly  valued 
it  as  a  remedy  for  ophthalmia,  his  small  stock  of  four  or  five  roots 
was  carefully  wrapped  in  several  covers  of  silk. 

Analysis  of  the  Besin  of  PocLophyllum  emodi. 

^*'*'^*      •••         •••        .•••         •••         •••         •••      .•••  iN  one# 

Moisture  4-2 

Oily  and  waxy  matter,  soluble  in  benzin      4-0 

Podophyllotoxic  acid   ... I3.I 

Podophyllotoxin,  active  principle       56'65 

Inert  matter  insoluble  in  chloroform  and  soluble  in 

alcohol  22-15 


100-0 


The  percentage  of  active  principle,  podophyllotoxin,  in  this 
sample  is  fully  25  per  cent,  higher  than  the  average  amount  found  in 
resin  of  podophyllum,  which  varies  from  40  to  45  per  cent.  Ameri- 
can podophyllum  yields,  on  a  large  manufacturing  scale,  5  per  cent, 
of  podophyllin,  and  accepting  10  per  cent,  as  a  practical  average 
from  the  Indian,  we  should  have  a  drug  worth  2\  times  in  value. 
{By  F.  A.  Thompson^  Ph.  G.,  Am.  Journ.  Pharm.,  May,  1890.) 

Podophyllotoxin. 

This  substance,  which  was  first  shown  to  be  the  active  principle  of 
Podophyllin  by  Podwissotzki,  has  now  been  obtained  in  a  pure  state 
by  Neuberger  (Arch.  /.  exp.  Path.  u.  Pharm.,  xxviii.,  H.  1,  1890) ;  it 
forms  colourless  prismatic  crystals,  little  soluble  in  water,  but 
freely  soluble  in  alcohol,  forming  an  intensely  bitter  solution*  Frogs 
were  not  easily  affected  by  it,  and  it  required  a  dose  of  0*01  gram 
administered  in  mucilage  to  produce  a  muscular  rigidity  which  was 
followed  by  death  in  three  days ;  a  congested  state  of  the  intestinal 
vessels  was  observed  in  some  cases.    It  appeared  to  have  little  or  no 
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action  upon  rabbits.  Cats  were  very  susceptible  to  the  poisoB, 
death  following  three  days  after  the  subcutaneous  injection  of  O'OOl 
gram.  In  these  animals,  2  to  3  hours  after  the  injection  viol«it  and 
repeated  vomitings  occurred,  at  first  of  food,  and  after^wrards  of  mucus 
tinged  with  bile,  and  containing  some  intestinal  worms  ;  there  was 
also  obstinate  diarrhoea*  Finally  the  animals  became  dull,  the 
temperature  fell,  the  limbs  were  paralysed,  and  death  occurred 
from  exhaustion.  Bogs,  pigeons,  and  fowls  were  similarly 
affected. 

The  post-mortem  appearances  observed  were  intense  irritation,  and 
sometimes  abscess  at  the  seat  of  the  injection,  the  stomach  normal  or 
slightly  injected,  the  upper  portion  of  the  mucous  mexabrane  oi  tlie 
duodenum  highly  injected,  especially  round  the  opening   of  bUiazy 
duct,  the  lower  portion  covered  by  a   mass  of  brown    epitheUum 
mixed  with  detritus  and  mucus ;  the  lower  part  of  the  small  intestine, 
and  the  whole  of  the  large  intestine,  was  covered  by  h»morrhagic 
patches,  and  here  and  there  by  a  membranous  exudation,  with  intense 
inflammation  of  the  adenoid  tissue,  the   sub-mucous  and  muscular 
layers   not  being  affected.    Liver  congested,  gall-bladder  swollen 
and    full  of  bile.       Kidneys   congested,  with  marked  glomerulo- 
nephritis and  commencing  tubular  nephritis.    The  distended  gaU* 
bladder  and  injection  of  the  duct  appearing  to  indicate  elimination 
of  the  drug  through  the  liver,  the  author  tied  the  latter  in  three  of 
the  dogs  experimented  upon,  and  afterwards  injected  podophyllotoxin 
beneath  tiie  skin ;  the  results  were  exactly  the  same  as  in  the  case  of 
the  dogs  not  previously  so  treated* 

Injections  of  podophyllotoxin  into  the  veins  gave  exactiy  the  same 
results  as  when  it  was  administered  internally  or  injected  sub- 
cutaneously.  The  circulation,  respiration,  and  nervous  system  were 
only  affected  a  littie  before  the  fatal  termination  in  all  the  animals 
experimented  upon. 

From  these  experiments  the  author  concludes  that  the  drug  acts 
as  a  simple  irritant,  and  that  its  purgative  action  when  ^ven  i^- 
temally  is  due  to  irritation  of  the  intestinal  canal.  When  injected 
under  the  skin  or  into  a  vein,  it  is  eliminated  by  the  blood  through 
the  kidneys  and  intestine,  and  in  its  passage  through  these  organs  it 
pets  up  the  irritative  action  already  described. 
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Mr.  J.  0.  Umney  contributed  a  paper  on  Podophyllum  emodt  at  the 
Pharmaceutical  Conference  held  in  Edinburgh  in  August  1892,  from 
which  we  extract  the  following  : — 

The  results  of  Podwissotzki's  work  on  the  resin  of  P.  peltatum 
may  be  briefly  summarized  thus- 

The  physiologically  active  portion  of  podophyllum  resin  consists 
of  podophyllotoxin,  which  is  composed  of  picropodophyllin  held  in 
solution  by  picropodophyllic  acid. 

Picropodophyllin  is  a  neutral  crystalline  principle,  which,  though 
the  sole  active  ingredient  of  the  resin,  is  inactive  in  its  free  state, 
owing  to  its  insolubility,  but  in  combination  with,  or  more  probably 
solution  in,  picropodophyllic  acid  is  extremely  active.  The  resin  also 
contains  an  inactive  acid — ^podophyllic  acid,  a  yellow  colouring 
matter, — podophylloquercetin  and  fatty  matter. 

The  results  of  the  examination  of  P.  emodi  resin  are  classified  in 
the  following  table,  and  are  compared  with  the  analysis,  under  the 
same  conditions,  of  a  sample  of  resin  of  P.  peltatum : — 

P,  emodi.      P.  peltatum* 

Resin  by  official  process  for  podophyllin  resin  11-4  5*9 

Constituents  of  the  resin — 

Podophyllotoxin  (crude) 17*8  33-8 

Pure  crystalline  picropodophyllin...         ...  2*6  4*6 

Picropodophyllic  acid         {dete^ed.    detemined. 

Podophyllic  acid 30*8  6*9 

Podophylloquercetin 1*3  2*  4 

Fatty  matter          2*3  6*7 

The  picropodophyllin  melted  at  208— 210''O. 

The  podophyllic  acid  melted  at  125^. 

The  podophylloquercetin  melted  at  248°. 

Mr.  Umney  concludes  his  paper  by  saying  that  the  rhizome  of 
Podophyllum  emodi  yields  nearly  double  the  amount  of  resin  yielded 
by  P,  peltatum^  but  the  resin  contained  only  about  half  the  quantity 
of  crystalline  picropodophyllin^  to  which  the  value  as  a  cathartic 
is  due. 

We  have  not  heard  of  any  medical  opinions  concerning  the  valua 
of  the  resin,  and  without  such  opinion  founded  on  physiological 
experiments  we  cannot  decide  the  question  of  making  this  drug  an 
official  source  of  podophyllin  resin. 
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PAPAVERACEiE. 

The  Opium  Assay  Question. 

Perhaps  no  chapter  of  Pharmaceutical  Chemistiy  has  receired 
more  attention  and  been  more  discussed  than  that  of  opium  and  its 
analysis.  Scarcely  a  journal  appears  nowadays  that  does  not  con- 
tain an  article  or  two  upon  how  opium  can   '<  best "  be  assayed  and 

just  how  the  method  of  Prof.  X or  Mr,  Y—  is  inaccurate  and 

unreliable.  There  is  a  certain  sameness  about  articles  written  abont 
opium  assaying — a  sameness  that  becomes  monotonous  in  course  of 
time,  and  causes  the  reader  to  become  perplexed,  if  not  disgusted, 
as  the  result  of  a  perusal  of  them.  Invariably  the  author  picks  ail 
other  methods  to  pieces  and  then  proposes  an  **  original  new 
method  which  gives  better  agreeing  results,  and  is  much  more  easilj 
manipulated  than  any  yet  proposed.  As  a  matter  of  fact,  we 
possess  not  a  single  accurate  and  exact  method  of  analysis  of  any  plant 
or  of  any  of  its  organic  constituents.  Plant  analysis,  as  Dragen- 
dorff  aptly  remarks,  has  not  yet  reached  the  stage  which  enables  ns 
to  say,  without  an  interrogation  point  at  the  end  of  our  sentence, 
that  this  plant  contains  just  so  much  of  that  constituent  and  no 
more.  Plant  analysis  is  as  yet  synonymous  with  approjdmat^ 
analysis,  and  until  our  knowledge  of  the  chemistry  and  physiology 
of  plant  life  and  growth  has  advanced  considerably  beyond  its 
present  status,  it  is  doomed  to  continue  to  be  approximate  analyBis. 
Hence,  no  method  is  accurate,  as,  for  instance,  is  the  determinatioo 
of  stdphuric  acid  as  barium  sulphate,  or  of  hydrochloric  acid  as 
chloride  of  silver,  and  if  one  of  them  does  give  better  agreemg 
results,  and  such  as  are  nearer  the  mean  of  those  obtained  by  all  other 
methods,  this  is  due  most  probably  to  the  fact  that  in  this  particular 
method  the  sources  of  error  are  more  nearly  counterbalanced  than 
in  the  others.  It  was,  hence,  from  a  purely  impartial  and  critical 
standpoint  that  I  undertook  to  compare  several  of  the  most  pronu- 
nent  methods  for  assaying  opium. 

Those  decided  upon  were  the  methods  of  Fliickiger,  Squibb,  ^^ 
of  the  U.  S.  PharmacopoBia — being  virtually  the  ammonia  f^^'^ 
the  lime  method.  The  drugs  examined  were  Smyrna  opiums  f^^ 
the  house  of  Merck  and  of  Gehe  &  Co.,  the  former  having  ^^ 
ordered  and  received  by  myself  while  still  at  the  laboratoxy  of  Ctehe. 
Bath  Fresenius  at  Wiesbaden  during  the  past  summer,  sod  ^^ 
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latter  kindly  given  me  by  my  instractor,  Professor  Muckiger,  here 
at  the  laboratory.  Both  samples  were  finely  powdered  and  dried-  at 
80^  C.  for  five  hours.  All  three  methods  were  began  at  the  same 
time,  and  the  directions  for  each  closely  followed  throughout.  In 
both  cases  the  determination  by  the  U.  S.  P.  method  was  completed 
long  ere  the  others  were,  while  Squibb's  method,  due  to  its  more 
frequent  washing  and  slower  filtering,  took  up  the  most  time.  Just  at 
this  point  I  should  like  to  protest  against  the  impracticability  and 
uselessness  of  weighing  liquids,  which  so  often  is  found  in  methods 
of  plant  analysis  and  nowhere  else.  As  I  see  the  matter,  there  is 
not  one  point  in  its  favor,  unless,  perhaps,  that  it  is  an  inherited 
custom,  while  there  are  certainly  many  points  against  it.  Firstly— 
it  occupies  more  time ;  secondly — accurate  balances  are  not 
arranged  for  weighing  liquids,  and  inaccurate  balances  (or 
moderately  accurate  balances,  as  their  owners  would  probably  prefer 
to  term  them)  certainly  make  the  weighing  less  accurate  than 
measuring ;  and  thirdly — ^weighing,  even  on  accurate  balances,  is 
seldom,  if  ever,  more  accurate  than  measuring  with  graduated 
glassware,  which  every  druggist  does,  or,  at  any  rate,  should  possess. 
The  U.  S.  P.  method,  besides  being  the  shorter,  required  less 
attention  and  care  than  the  other  methods,  and,  as  the  figures  will 
shew,  gave  the  most  satisfactory  results.  As  this  is  all  that  is 
required  of  a  method  of  analysis,  I  can  see  no  reason  why  the  present 
officinal  process  should  be  altered,  for  no  other  now  in  use  is  more 
exact  and  at  the  same  time  as  practical.  The  morphine  obtained  in  . 
every  experiment  with  the  U.  8.  P.  method  was  undoubtedly  the 
whitest  and  purest  of  all  the  crystals  obtained  by  any  method. 
There  was  less  washing  necessary  than  in  either  Squibb's  or 
Flijckiger's  method,  and  at  the  same  time  the  filters  and  crystals 
upon  them  were  beyond  any  question  of  a  doubt  the  purest  and 
whitest.     Here  follow  the  figures : — 

Herok  Opium.  Qehe  Opium. 

Fliickiger        9*52  p.  c.  13-96  p.  c. 

Squibb            11-67  p.  c.  16-52  p.  c. 

U.  8.  P 11-44  p.  c.  16-00  p.  c. 

As  these  figm-es  shew,  Flilokiger's  method  gave  the  lowest  and 
Squibb's  the  highest  results,  which  facts  are,  however,  very  easily 
explained,  and  as  follows :  In  Fluckiger's  method  the  result  depends 
very  much,  if  not  entii-ely,  upon  the  amount  of  shaking  that  is  donci 
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as  Dieterich  has  conclusively  shewn,  and  as  I  only  shook  for  aboat 
half  an  hour  steadily,  with  continued  shaking  at  intervals  of  tea 
minutes  for  two  hours  more,  it  is  very  probable  that  all  of  the  mor- 
phine did  not  separate  out.  The  high  figures  obtained  by  SqoibVs 
method  are  undoubtedly  to  be  explained  by  the  impurity  of  the 
resulting  products,  which  fact  could  readily  be  detected  by  the 
naked  eye,  as  they  were  invariably  very  dark-coloured.  Despite  sll 
the  washing  that  they  were  subjected  to,  they  never  once  were  evoi 
approximately  near  being  colourless,  and  besides  invariably  dissolred 
in  lime  water  only  in  part  and  gave  as  a  result  a  very  dark-coloured 
solution.  It  was  found  that  continued  washing  would  not  remore 
the  impurities,  for  long  before  the  crystals  and  filter  paper  shewed 
any  signs  of  becoming  decolourized,  the  wash  water  -  ran  Hnonp 
absolutely  pure  and  colourless.  In  both  cases  the  morphine  obtained 
by  the  U.  S.  P.  method  dissolved  completely  in  lime  water  and  gaw 
a  pure,  limpid,  clear  solution,  while  that  obtained  by  Fliicltigcrs 
method,  although  it  gave  a  colourless  solution  in  lime  water*  7^  ^^" 
a  small  residue  amounting  to  several  milligrams  and  consisting  of 
narcotine,  as  did  the  residue  obtained  in  SquibVs  method.  Tlus 
would  indicate  that  in  the  presence  of  alcohol  and  water,  the  ether 
does  not  completely  dissolve   all  of  the  narcotine* 

Morphine  Piorate. 

Inasmuch  as  this  salt  of  morphine  had  not  yet  been  dcscribeo, 
and  the  similar  salt  of  strychnine  is  practically  insoluble  in  water? 
and  hence  enable  us  to  determine  the  alkaloid  as  strychnine  picrate, 
it  was  made  by  treating  a  solution  of  morphine  hydrochlorate  witn 
a  slight  excess  of  picric  acid,  in  the  hope  that  it,  too,  might  pro^* 
to  be  insoluble,  and  thus  facilitate  somewhat  the  method  of  deter* 
mining  morphine.  BecrystaUized  from  alcohol  it  crystallizes  w 
groups  of  fine  yellow  needles  arranged  most  peculiarly  in  the  shape 
of  warts,  which  grow  one  along -side  of  the  other,  and  hang  fwB*  ^ 
surface  of  the  liquid  looking  much  like  plaits  of  hair.  The  84* 
melts,  or,  better,  decomposes,  without  detonation  at  157°  C 
differs  from  the  corresponding  salt  of  strychnine,  however,  in  ^^ 
being  insoluble  in  either  water  or  alcohol,  as  determinati<His  oi  ^^ 
solubility  gave  the  following  results : — 

In  distilled  water  at  13°  C— 15-6975  grams  of  a  saturated  soluti*''^ 
yielded  0-031  grams  of  morphine  picrate  (dried  at  100°)  ^^* 
gives  a  solubility  of  1  part  in  500  parts  of  water. 
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In  absolute  alcohol  at  13°  C — 7*2422  grams  of  a  saturated  solution 
yielded  0*009  gi*ains  of  morphine  picrate  (dried  at  100°)  which 
gives  a  solubility  of  1  part  in  800  parts  of  alcohol. 

This  being  the  case,  it  is,  of  course,  impossible  to  make  use  of  the 
salt  as  a  means  of  determining  morphine.  {Alfred  Dohme^  Ph.D., 
Laboratory  of  Pro/.  Flilckiger,  University  of  Strassburg^  February 
17,  1891 ;  Am.  Jour.  Pharm.,  Apiil,  1891.) 

The  Chemistry  of  Opium. 

At  the  instigation  of  my  esteemed  instructor,  Prof.  Fliickiger, 
I  undertook  to  study  the  phenomena  which  present  themselves  when 
opium  is  dialyzed.  When  the  investigation  was  first  begun,  the 
prime  object  in  view  was  to  determine,  if  possible,  to  what  cause 
the  acid  reaction  of  aqueous  extract  of  opium  was  due,  and  how 
morphine  was  combined  in  the  drug.  As  the  work  progressed, 
it  was  decided  to  study  the  relative  quantities  of  the  chief  con- 
stituents of  the  drug,  and,  if  possible,  then  draw  conclusions  in 
regard  to  how  these  are  combined  in  nature  in  the  same.  In 
how  far  this  has  proven  successful  the  conclusions  will  shew; 
suffice  it  to  say  here  that  the  work  was  a  very  long-drawn  out  and 
laborious  one,  and  not  one  of  the  results  obtained  with  the  ease 
which  one  is  accustomed  to  in  inorganic  analysis.  As  is  the  case 
in  every  operation  with  drugs  and  plants  of  any  kind,  the  numerous 
colouring  matters,  gums,  resins,  and  the  many  other  amorphous  sub- 
stances of  which  we  have  but  little  definite  knowledge,  save  that  they 
exist  to  worry  the  chemist,  very  much  hindered  the  work  in  many 
respects.  Dialysis  was  chosen,  inasmuch  as  by  means  of  it  it  was 
hoped  that  all  of  the  looked-for  constituents  would  pass  into  solution, 
while  little  or  none  of  the  undesired  would  follow  smt.  Besides  this, 
no  operation  was  to  bo  performed  with  the  opium  wliich  might  chano-e 
the  nature  of  combination  of  its  various  constituents.  It  had  been 
observed  by  Fliickiger  that  there  is,  in  all  probability,  enough  sul- 
phuric acid  present  in  opium  to  combine  with  nearly  all  of  the  alkaloids 
present.  Whether  or  not,  however,  it  is  sulpuric  acid  or  meconic  acid 
that  is  in  excess  and  hence  free,  as  yet  remained  an  open  question. 
It  is  certainly  very  probable  that  if  it  were  a  question  of  which  acid 
would  first  and  most  readily  be  neutralized  by  the  bases,  that  sul- 
phuric acid  would  be  the  one,  although  mass  action  might  cause 
some  of  the  meconic  acid  to  be  in  combination  at  the   expense  of 
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sulphuric  acid.     With  this  aim  in  view,  50  grams  of  finely  powder^ 

opium  were  rubbed  together  with   distilled  water  and  the  paste 

washed  completely  into  a  dialyser  consisting  of  an  oval  gutta-peiebi 

ring  covered  with  heavy  parchment  paper  and  immersed  in  a  disk 

containing  about  five  litres  of  distilled  water.     This  was  allowed  to 

stand  covered  thus  for  nearly  three  months,  the  water  being  changed 

about  twice  a  week.     Even  at  the  expiration  of  this  time,  sulphuric 

acid  and  alkaloids  could  be  detected  in  the  dialysate,  and  as  my  tiine 

here  was  limited,  and  the   semester  was  rapidly  drawing  to  a  close, 

it    was    decided    to    finish    the    operation    more  expeditiously  ^ 

exhausting  the  opium  remaining  in  the  dialyser  with  cold  water.  This 

last  extract  was  treated  separately,  although    exactly  in   the  sanw 

way  as  the  greater  portion.     While  this  operation  was  quietly  pro* 

gressing,  a  complete  analysis  of  the  ash  of  opium  (the  same  as  was 

used  for  dialysis)  was  made  in  order  thus  to  get    a  defi^nfte  ideaw 

the  mineral   constituents   of  the  drug.     Accordingly,   20   grams » 

finely  powdered  opium  were  carefully  and  gradually  ignited  in  p^' 

tions  in  a  platinum  dish.     It  was  found  very  difficult  to  com^if^ 

incinerate  the  drug,  so  that  even  after  heating  the  dish  to  a  bnp^ 

red  heat  the  resulting  ash  was  quite  dark,  in   fact  nearly  bla^'   ^^ 

was  found  very  advantageous  at  this  point  to  treat  the  mass  with  » 

little  cold  water  and  evaporate  this  off  on  a  water-bath^  and  finafly? 

again  carefully  heat  and  glow  it  over  a  free  flame.     By  repeatffl^ 

this  operation  several  times,  an  ash  was  obtained,  which  was  veiy 

nearly  pure  white    in  colour.      When   weighed;   it    yielded  B'o9 

per  cent,  of  the  original  substance. 

A  complete  analysis,  the  details  of  which  it  would  be  useless  w 
enumerate  here,  gave  the  following  results^  these  being  expressed 
in  per  cent,  of  the  ash  weighed : — 
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The  dialysate  was  next  evaporated  down  in  portions  to  about  two 
litres  npon  a  water-bath,  and  the  resulting  deposit,  consisting  of 
colouriBg  and  other  organic  matter,  as  well  as  som^  calcium  meco- 
nate,  removed  by  filtration.  The  filtrate  reacjied  acid  to  litmus,  and 
in  it  were  detected  morphine,  narcotine,  narceine,  codeine,  sulphuric, 
and  meconic  acids.  It  was  next  acidified  with  hydrochloric  acid, 
and  after  heating  on  the  water-bath  was  treated  with  a  boiling 
solution  of  barium  chloride  in  excess.  After  standing  over  night  the 
resulting  barium  sulphate  was  filtered  ctt  and  washed  out  with  hot 
water  containing  hydrochloric  acid  until  it  was  white.  It  was  tJien 
dided,  ignited,  and  weighed,  and  yielded,  with  the  portion  that  was 
similarly  treated  separately,  the  following  figures : — 

Portion    1— BaSO*  2'9236  grams. 

Portion  II —      „      0*3920      „ 

Total...         =  3-3156 

«     .     ,     ..      (        1-3946  grams  H«SO*,  I 
Equivalent  to    y^^  Ms^i      „      SO'         J 

The  filtrate  from  this  precipitate  was  neutralized  and  precipitated 
in  the  cold  with  ammonia  which  was  added  in  slight  excess.  After 
standing  for  several  days,  the  precipitated  alkaloids  were  filtered  off 
and  the  filtrate  again  made  ammoniacal  and  left  to  stand,  when  more 
alkaloid  was  precipitated.  This  was  continued  until  the  resulting 
filtrate  no  longer  gave  a  reaction  for  alkaloids.  The  vaiious  pre- 
cipitates were  then  filtered  off  and  dried  at  80^  C.  to  constant 
weight,  and  regarded  as  the  total  alkaloids  of  the  opium  taken. 
They  were  then  treated  for  several  days  with  an  excess  of  lime- 
water  until  this  took  up  no  more  alkaloid.  The  remaining  alkaloids 
were  then  filtered  off,  washed  with  slightly  ammoniacal  cold  water, 
and  dried  at  80^  C,  They  were  then  weighed  and  regarded  as  narco- 
tine. The  results  obtained  are  given  below- 
Porcelain  dish  +  alkaloids  (total)       B24-3023gr. 

»,        ,,    alone      =14*0465  gr,- 

Hence,  total  alkaloids  found      » 10*2568  gfr. 

Narcotine  (weighed  on  tared  filter) =4*3631 

giving  as  the  final  result — 

Morphine,  6-8927  grams,  equivalent  to  11*79  per  cent. 
Narcotine,  4-3631      „  „         to    8*73    „       „ 

The  other  alkaloids  present  in  opium,  such   as  codeine,   narceine, 

papaverine,   &c.,   were  not  considered  separately,  as   they,   in   all 

probability,   play  the  same  role  with  respect  to  the   acids  present  as 

does  morphine. 
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In  a  separate  experiment  witb  the  same  opium,  which  was  dialysed 
in  the  same  manner  as  that  just  described,  the  dialysate  was  shaken 
i^dth  amyl  alcohol,  the  latter  then  separated  and  shaken 
in  a  separating  funnel  with  a  solution  of  sodium  hydroxida 
for  half  an  hour,  and  the  alkaline  layer  separated  as  before*  This 
was  then  acidified,  and  a  few  drops  of  it,  when  brought  in  contact 
with  a  drop  of  a  solution  of  ferric  chloride,  gave  a  beautiful  ^wine-red 
colour,  thus  shewing  the  presence  of  meconic  acid.  Inasmnch  as 
experiments  with  morphine  and  narcotine  meconates  had  shewn 
that  neither  of  these  are  taken  up  by  amyl  alcohol,  it  follows  that 
the  free  acid  in  the  dialysate  was  meconic  acid. 

Conclusions. 

(i)  That  the  free  acid  in  aqueous  opium  extracts  is  meconic  acid ; 

(ii)  That  the  silica  in  opium  is  present  in  the  form  of  sand,  and 
that  the  lime  is  most  likely  combined  with  phosphoric  acid,  while 
the  magnesia  and  potash  are  piK)bably  combined  with  organic  adds 
and  some  sulphiu'ic  acid ; 

(iii)  That  there  is  more  than  enough  sulphuric  acid  present  in 
opium  to  combine  with  all  of  the  alkaloids  present  save  narcotine ; 
for  the  5*8927  grams  of  morphine,  narceine,  codeine,  &c.,  found, 
require  only  1*0133  grams  of  sulphuric  acid  to  form  the  salts 
(C^^WNO^y  H*SO*,  &c.,  whereas  there  were  found  in  all  1-3945 
grams  of  sulphuric  acid;  and 

(iv)  That  hence,  morphine,  narceine,  codeine,  &o.,  are  contained 
in  opium  combined  with  sulphuric  acid  as  sulphates,  while  narcotine, 
at  best  only  a  feeble  kase,  is  combined  in  part,  at  least,  with  meconic 
acid,  of  which  there  is  also  some  present  uncombined  in  the  drug. 

In  conclusion,  I  should  like  to  take  this  occasion  to  thank  Prof% 
Fliickiger  for  the  kind  assistance  and  advice  I  obtained  from  him 
while  working  in  his  laboratory,  and  also  Mr.  J,  E.  Gerock,  his  excel- 
lent  and  kind  assistant.     {A.  Dohme,  Am,  Jour.  Pkarm,^  April,  1891 .) 

Protopine. 
The  name  of  protopine  was  given  to  a  particular  alkaloid  first 
isolated  from  opium  in  1870  by  ^[esse.  It  is  only  present  to  a 
small  amount  in  the  dried  milky  juice  of  the  Papaver  somni/erum. 
Since  its  discovery  by  Hesse,  it  has  been  met  with  again  by 
Eykmann  in  the  Madera  cor  data,  and  by  Selle  in  the  juice  of   the 
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Chelidonium  maj'us  :  all  of  these  plants  belong  to  the  same  family  of 
Papaveracece.     In  connection  with  this  subject  we  read  in  a  recent 
number  of  the  Therapeutic  Gazette  that  Dr.  Engel  has  lately  made 
some  experiments  on  cold-blooded  animals  (frogs)  and  warm-blooded 
animals  (guinea-pigs,  cats,  and  rabbits),  with  the  view  of  determin- 
ing the  physiological  properties  of  this   new  base  protopine.     The 
results  obtained  may  be  briefly  summarised  as    follows : — (1)    In 
small  doses  protopine  exercises  on  the  frog  narcotic  effects  similar  to 
those  produced  by  other  opium  alkaloids.     (2)    In  large  doses  it 
produces  a  paralysing  action  on  the  muscular  substance,  and  on  the 
terminal  ramifications  of  the  peripheral  nerves.     (3)    With  small 
or  moderate  doses  reflex  action  is  not  aljolished,  although  this  occurs 
when  larger  doses  are  given.     (4)     Protopine  produces  toxic  effects 
in  mammals,  and  these  effects  are  comparable  to  those  produced  by 
camphor,  death  resulting  from  the  paralysis  of  the  respiratoiy  centre. 
This  last  conclusion  is  very  interesting.     It  is  singular  that  camphor, 
which  has  not  the  chemical  constitution  of  the  alkaloids,  and  belongs 
to  an  entirely  different  group  of  bodies,  should  have  been  found  to 
produce  the  same  toxic  effects  as  are  obtained  with  new  base  proto- 
pine.    The  knowledge  of  this  fact  will  cause  camphor  to  be  pre- 
scribed with  more  care  than  formerly,  and  it  will  probably  lead  to 
more  useful  applications  of  it,  and  to  its  employment  in  a  number  of 
cases  for  which  it  is  not   yet  used.     Protopine   has  not  yet  been 
introduced  into  therapeutics,  and  from  the  above  experiments  it  is 
evident  we  must  know  more  about  it  before  it  can  find  its  place  in 
pharmacy. 

Tritopine'-a  new  Opium  Base. 

M.  Kander  (Archtv,,  ccxxviii.,  p.  419)  reports  the  isolation  of  a 
new  opium  alkaloid,  Tritopine^  which  occurs  in  smaller  quantity  than 
even  protopine,  and  to  which  he  assigns  the  formula  C**H**N*0^. 
Like  morphine  and  laudanine  it  is  soluble  in  soda  solution,  but 
is  reprecipitated  in  an  oily  condition  by  excess  of  the  reagent.  Its 
melting  point,  182°  C,  is,  however,  16°  higher  than  that  of  lauda- 
nine, although  the  resemblance  is  again  apparent  in  its  behaviour 
towards  sulphuric  acid.  Tritopine  crystallizes  without  water  of 
crystallization  in  characteristic  transparent  needle -like  plates, 
and  appears  to  be  a  di-acid  base.  {Fharm.  Journ.  [3], 
xxi.,  247.) 
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Indian  Opium. 

In  regard  to  opium,  it  has  recently  been  suggested  that  India 
might  be  made  the  source  of  supply  iu  place  of  Turkey.  In  a  paper 
read  at  the  Conference  Meeting  at  Cardiff,  Mr.  E.  M.  fiolmes 
expressed  the  opinion  that  there  is  no  reason  why  India,  instead  of 
Turkey,  should  not  supply  the  whole  world  with  medicinal  opinm. 
This  assumption  appears  to  be  rather  premature  and  scarcely  to  be 
warranted  by  such  knowledge  as  we  possess  of  Indian  opium.  There 
seem  to  be  several  questions  to  be  solved  before  the  substitution  of 
Indian  for  Turkey  opium  can  be  looked  upon  as  feasible. 

In  the  first  place,  it  is  necessary  to  ascertain  whether  opium  can 
be  produced  in  India  of  a  quality  equal  to  that  of  Turkey  opium. 
Dr.  Warden's  statement  that  native  opium  is  used  for  medicinal  pur- 
poses in  India  does  not  sufficiently  settle  that  point,  but  as  he  haa 
sent  over  a  sample  of  the  Fatna  opium  issued  by  the  Medical  Ston 
Department  of  Bengal  for  medicinal  use,  we  have  examined  it  with 
a  view  to  ascertaining  the  amount  of  morphine  it  contains  and  its 
applicability  for  pharmaceutical  purposes. 

The  sample  sent  by  Dr.  Warden  was  in  the  state  of  powder,  and 
as  received  it  contained  3*2  per  cent,  of  moisture.  In  the  dried 
opium  the  amount  of  morphine  was  found  to  be  8' 55  per  cent. 

A  tincture  was  made  with  the  dried  opium,  according  to  the 
directions  of  the  British  Pharmacopoeia,  and  on  examination  it  was 
found  to  yield  on  evaporation  to  diyness  a  residue  of  extract 
amounting  to  21*3  grains  per  fluid  ounce.  The  amount  of  morphine 
contained  in  the  tincture  was  2*74  grains  per  fluid  ounce. 

For  the  sake  of  companson,  another  tincture  was  prepared  with  a 
good  sample  of  Turkey  opium  that  was  found  to  contain,  in  the  dry 
state,  10*84  per  cent,  of  morphine.  The  extract  yielded  by  this  tinc- 
ture on  evaporation  amounted  to  19*8  grains  per  fluid  ounce.  The 
amount  of  morphine  in  it  was  3*4  grains  per  fluid  ounce. 

It  may  be  pointed  out  that  in  both  the  abovementioned  instances 
the  extraction  of  morphine  from  the  opium  in  making  the  tinctures 
by  the  method  of  the  British  Pharmacopoeia  was  practically  com- 
plete, as  will  be  seen  from  the  following  comparison  of  the  quantitiea 
of  morphine  actually  found  by  experiment : — 

Found.  Caloolated. 

Grs.  per  fl,d.  oz.  Grs.  per  fid.  02. 

Indian  opium  tincture     2*74  2*80 

Turkey    „  „  3-40  3*55 
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Both  these  tinctures  were  of  the  ordinary  character,  and  there 
was  scarcely  any  perceptible  difference  in  their  appearance.  (Dr. 
B.  H.  Paul  and  A.  J."  Cownley  in  Phann  Journ,,  December  24th, 
1892,  p.  505.)  For  further  information  on  the  employment  of 
Indian  opium  for  medicinal  purposes,  the  reader  is  referred  to  some 
correspondence  in  the  Pharm.  Joum.  for  1892  by  Messrs.  Holmes 
and  Warden. 

FUMAKIACE^. 

Fnmarine. 
According  to  Herr  Reichwald  {Pharm,  Zeti,/.  Russl.,  March  and 
April,  1889),  fumarine  has  a  composition  represented  by  the  formula 
C**H^*NO*,  and  can  be  obtained  in  colourless  crystals,  freely  soluble 
in  chloroform,  less  soluble  in  benzol,  still  less  soluble  in  alcohol  and 
ether,  and  sparingly  soluble  in  water.  When  placed  upon  the 
tongue,  fumarine  is  tasteless,  but  a  solution  in  acidulated  water  has 
a  bitter  taste.  It  is  inactive  towards  polarized  light.  On  the  other 
hand,  crystalline  corydaline,  prepared  from  Corydalts  cava,  has  a 
composition  represented  by  the  formula  C*^H**NO'.  Among 
other  points  of  difference  between  the  two  alkaloids,  fumarine  is 
described  as  giving  with  concentrated  sulphuric  acid  immediately  an 
intense  violet  colour,  whilst  corydaline  remains  colourless  for  several 
hours,  and  then  only  becomes  pale  violet.  Corydaline  treated  with 
strong  nitric  acid  takes  at  once  an  intense  golden -yellow  colour, 
whilst  fumarine  is  only  faintly  yellow;  becoming  darker  after  a 
time.  The  yield  of  fumarine  was  only  equal  to  0*04  per  cent,  of  the 
dried  herb  used.    {Pharm,  Journ.,  June  8th,  1889.) 

Fumaria  parviflora,  Lamk, 

Under  the  name  of  Shahtereh^  we  have  received  this  plant  from 
Afghanistan. 

CRUCIFERiEJ. 

Aitchison  {Notes  on  Prod,  of  W,  Afghanistan  and  N,-F.  Persia^ 
p,  194)  records  the  collection  of  the  seeds  of  Sisymbrium  Sophia^ 
Linn.,  for  medicinal  use  under  the  name  of  Khakshi  or  Khakshir, 

Lepidium  sativum. 
Mohideen  Sheriff  has  used  these  seeds  with  success  in  dysentery 
and  dysenteric  diarrhoea.    The  seeds  are  small,  red  or  reddish -brown  ; 
elliptical,  oval  or  oblong ;  about  one  line  in  length  and  half  of  that 
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in  thickness  ;  taste  mucilaginous  and  slightly  pungent  T^hen  chewed 
and  swallowed,  and  their  smell  is  slight,  peculiar,  and  not  unpleasant. 
When  immersed  in  water,  the  seeds  become  coated  with  mucilage. 

CAPPARIDEiE. 

Mesrua  arenaria,  H,  f,  and  7. 

Pig.— iZoxJ.  Flor,  Ind,  «.,  570. 

Ha|3, — Central  and  Southern  India.     The  root. 

FcrnjCM/flr.— Poomichacarei  (7am.),  Puta-tiga  (Tel,). 

History,  Uses,  &C. — The  earth-sugar  root  of  the  Tamils  has 
been  used  in  Hindu  medicine  in  Southern  India  for  many  j^ears.  la 
the  Pedatasinth  inninp,  the  author  says  of  it :  "  It  cures  skin  eruptions, 
all  venereal  affoctioris,  fever,  piles,  and  strengthens  the  human  sys- 
tem." Dr,  Ainslie,  in  his  Materia  Indica,  ii.,  page  330,  says :  •*  This 
root  in  external  appearance  is  not  unlike  liquorice  root ;  it  also  some- 
what resembles  it  in  taste,  but  is  not  nearly  so  sweet ;  it  is  prescribed, 
in  decoction,  as  an  alterative  and  diet  drink."  The  drug  is  used  by 
Mahomedans  and  Hindus  as  a  sexual  stimulant  and  tonio,  anti- 
Bvphilitic,  and  alterative.  It  can  be  used  either  in  a  fresh  or  dried 
state.  The  outer  brown  covering  is  supposed  to  be  harmful,  and 
is  removed  previous  to  use.  Dr.  P.  S.  Mootoosawmy,  of  Tan j  ore,  has 
used  the  root  in  his  medical  practice,  and  on  his  forwarding  a 
flowering  and  fruiting  specimen  of  the  plant  to  Mr.  Lawson,  of  the 
Madras  Botanical  Department,  it  was  identified  as  Marua  arenaria. 
Roxburgh  describes  the  plant  under  the  name  of  Capparis  hetero- 
clita  R.,  and  remarks  that  the  imripe  fruits  are  boiled  and  eaten  bj 
the  natives. 

DGSCription. — Mcema  arenarta  18  a  large,  unarmed,  climbing 
shrub ;  leaves  elliptic  ;  corymbs  terminal ;  calyx  four-cleft ;  corolla 
regular,  four -pe tailed ;  stamina  on  the  receptacle,  which  is  as  long  as 
the  tube  of  the  calyx.  The  most  remarkable  part  of  the  plant  is  the 
fruit ;  this  is  a  beaked  berry,  two  to  five  inches  long,  deeply  constricted 
between  the  seeds,  fleshy,  elongate,  moniliform,  one  or  more  seeded. 
There  is  only  one  seed  in  each  single  berry  or  lobe  of  the  compound 
fruit. 

The  roots  are.  plump  when  fresh,  from  1  to  1|  inches  in  diameter, 
long,  cylindiical,  contorted,  with  a  light  brown  surface.  When  dried 
they  become  darker  in  colour  and  wrinkled  longitudinally,  and  several 
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irregularly- disposed  traasverse  markings  of  a  lighter  colour  are 
observed  on  the  s«u*face.  The  transverse  section  of  the  root  exhibits 
a  central  hai'd  woody  centre  of  a  yellowish  colour,  and  several  similar 
but  smaller  bundles  are  scattered  throughout  the  waxy-looking 
parenchyma  of  the  cortical  portion.  In  the  bazars  the  drug  is  sold 
in  the  shape  of  circular  discs  like  calumba  root,  having  been  sliced 
transversely  in  a  fresh  state  and  allowed  to  dry  in  the  sun.  Sections 
of  the  root  examined  by  the  microscope  exhibited  no  starch  or  crys- 
talline matters  in  the  cells,  but  yellow  granular  matter  and  oil 
globules  were  present.  The  central  woody  column  and  woody 
bimdles  in  the  cortical  portion  were  made  up  of  large  lignified  cells. 
The  taste  is  sweet  and  mawkish^  and  there  is  no  distinctive  odour  as 
^ere  is  in  liquorice  root* 

Chemieal  eamposUion, — ^The  finely  powdered  root  lost  11*26  per 
cent,  of  moisture,  and  left  6*6  per  cent,  of  mineral  matter  when 
ignited.  The  ether  extract  amounted  to  4*22  per  cent,  and  consisted 
of  fatty  acids  of  a  brownish  colour  and  fluid  consistence.  After 
standing  a  few  days,  white  crystals  formed,  which  were  collected  and 
pressed  between  folds  of  blotting  paper,  and  recrystallised  from  boil* 
ing  alcohol.  This  insoluble  portion  had  the  melting  point  (62^  G. 
and  properties  of  palmitie  acid.  Oleic  acid  was  present  in  the  fluid 
portion  of  the  extract* 

The  alcoholic  extract  contained  a  large  quantity  of  cxystaUine 
aaooharine  matter,  which  reduced  Fehling's  solution  to  a  very  slight 
extent.  A  small  quantity  of  an  organic  acid  was  removed  from  solu 
tion  by  pliunbib  acetate,  but  no  substance  similar  to  glycyrrhizin 
could  be  detected.  The  absence  of  an  alkaloidal  principle  was  proved 
after  the  application  of  the  usual  reagents. 

The  aqueoofl  ^traet  contained  an  additional  quantity  of  sugar, 
and  when  heated  to  the  boiling  point  threw  oat  an  abundance  of  white 
flocks  of  albumin«  A  larger  quantity  of  the  root  was  exhausted 
directly  with  water,  the  extract  heated  to  separate  the  insoluble 
albumin,  and  filtered.  The  syrup  was  then  boiled  in  an  inverted 
condenser  with  1  per  cent,  sulphuric  acid  for  three  hours.  The 
sulphuric  acid  was  removed  with  barium  hydrate  solution,  and  the 
sugar  in  the  syrup  estimated  with  Fehling's  test  indicated  the 
presence  of  41*2  per  cent,  of  invert  sugar.  This  sugar  showed 
no  disposition  to  crystallise,  and  when  examined  in  a  Laurent's 
polariscope,  it  had  no  action  on  polarised  light. 
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CAHTOPHTLLE^. 

False  Bikh  or  Bikhma. 

Towards  the  end   of  1891  certain  medico-legal   exhibits    were 
received  in  the  Chemical  Examiner's  Department,  Oalcntta,  from  the 
Mongyr  District,  including   a    parcel    of  roots    labelled    Hikhmm. 
Bickhma  or  Bishma,  we  may  mention,  is  the  vernacular  name  for 
Aconitum  palmatum.    Specimens  were  sent  for  identification   to  the 
Calcutta  Bazaars,  and  recognized  as  Bikhma ;  we  also  forwarded  some 
to  Nepal,  where  it  was  recognized,  and  stated  to  be  sold  as  Bikhma 
in  the  Bazaars.    Up  to  this  period  we  had  had  no  opportunity  of  ex- 
amining authentic  specimens  of  Bikhma,  and  being  doubtful  wheth^ 
the  drug  we  had  received  from  Mongyr  was  true  Bikhma  or  not,  we 
forwarded  a  sample  to  Dr.  Dymock,   Bombay,   who  reported  as 
follows : — "  They  appear  to  be  the  rhizomes  of  an  aroid,  and  are  not 
unlike  those  of  the  genera  Lagenandra,  Arum,  and  Cryptoeoiyne, 
They  have  been  cured  by  some  smoking  process,  have  a  strong  tarry 
odour,   and   are  somewhat  translucent,  tough,  and  flexible.     They 
have  no  resemblance  in  structure  to  any  kind  of  aconite.     1  have 
never  seen  them  before."    Dr.  D.  Frain,  of  the  Royal    Botanic 
G^dens,  Beebpore,  to  whom  we  also  submitted  a  specimen,  wrote:  **I 
cannot  identify  it  for  certain,  but  it  is,  I  think,  a  leguminous  rhizome. 
It  might  be  a  glycyrrhiza."     Subsequently  Dr.  Dymock  kindly  sent 
us  a  specimen  of  true  A*  palmatum :  <*  some  of  the  same  batch  I  sent 
to  Miickiger,  and  which  was  examined  by  Shimoyama.    I  kept  it  as 
being  a  remarkably  fine  sample ;  as  the  drug  is  expensive,  it  may  be 
adulterated  with  aconite.     Bs.  6  per  lb.  is  the  price,  and  aconite  is 
only  9  annas."    His  sample,  when  compared  with  ours,  was   wholly 
dissimilar.     Under  the  circumstances  we  thought  it  might  be  of 
interest  to  examine  the  spurious  Bikhma,   and  our    results   are 
embodied  in  this  note.     In  the  condition  in  which  the  roots   were 
received  they  were  so  homy  that  it  was  impossible  to  powder  them, 
and  they  were  cut  into  fragments,  exposed  to  a  temperature  of  about 
80^  C.  for  some  time,  allowed  to  cool,  and  then  at  once  pulverised. 
During  the  process  the  dust  caused  watering  of  the  eyes  and  sneezing. 
When   dried  at  100°  C.  the  powder  lost  6-23  per  cent,  of  moisture. 
In  extracting  the  powder  315*5  grammes  were  exhausted  with  boiling 
rectified  spirit,  and  the  tincture  evaporated  on  a  water-bath  until  it 
ceased  to  smell  of  alcohol.    The  resulting  extract  was  of  a  dark 


APPENDIX.  1J6 

brown  colour  and  of  the  consistence  of  treacle.    The  marc  left  after 
extraction  with  boiling  spiiit  was  repercolated  with  250  c.c.  cold 
spirit  containing  1  per  cent,  of  tartaric  acid,  and  the  spint  evaporated 
off  at  a  low  temperature.    The  two  extracts  were  now  mixed  with 
water  containing  2*5   grammes  of  tartaric  acid,  and  the  mixture 
agitated  with  Kght  petroleum  ether.    During  agitation  a  few  yellow- 
ish flocks  separated*    The  petroleum  ether  extract  amounted  to  1*1 73 
per  cent.,  calculated  on  the  root  containing  6*23  per  cent,  of  moisture. 
The  petroleum  ether  extract  was  yellowish-brown  in  colour,  semi  solid 
in  consistence,  and  waxy  in  odour.    The  taste  was  nauseous,  recalling 
oroton  oiL     In  absolute  alcohol  it  was  wholly  soluble  with  strongly 
acid  reaction.    On  spontaneous  evaporation  of  the  alcoholic  solution, 
a  yellow  transparent  mass  was  left  at  the  bottom  of  the  beaker, 
while  on  the  sides  the  deposit  was  yellowish- white  and  opaque.     On 
microscopic  examination,  it  appeared  as  minute  needle-shaped  crystals. 
An  attempt  was  made  to  separate  the  petroleum  ether  extract  into 
fractions,  and  with   this  object  it  was  gently  warmed  with  proof 
spirit,  which  dissolved  a  certain  amount,  and  the  extract  was  thus 
roughly  divided  into  a  soluble  and  insoluble  residue.     The  proof 
spirit  solution,  on  spontaneous  evaporation,  deposited  soft  orange- 
resinous  matter,  while  some  white  deposit  separated  on  the  sides  of 
the  capsule.     This  was  found  to  consist  of  oil  globules,  and  a  few 
minute  needle-shaped  crystals.     In   addition   to   oil  and   resinous 
matter  possessing  an  acid  reaction  ^  the  presence  was  also  detected  of 
an  alkaloidal  principle  soluble  in  ether,  which  afforded  marked  indi- 
cations with  the  usual  reagents.    With  Fr5hde's  reagent  no  change 
was  observed  in  the  cold,   but  a  dirty  blue  developed  on   gently 
warming.    The  portion  of  the  petroleum  ether  extract  insoluble  in 
proof  spirit  was  boiled  with  alcoholic  potash,  the  solution  evaporated 
^  to  dr3mes8  and  treated  with  water.    The  aqueous  solution  was  turbid 

'  from  the  separation  of  brown  flocks.    The  turbid  solution  was  agitated 

I  with  petroleum  ether.     The  ethereal  extract  had  a  camphoraceous 

and  terebinthinate  odour,  was  of  an  orange  colour,  and  had  a 
melting  point  of  62°  G.  It  was  not  further  examined.  The  aqueous 
soap  solution  was  decomposed  by  dilute  sulphuric  acid  and  agitated 
with  ether.  The  ether  extract  was  converted  into  a  lead  soap  and 
reagitated  with  ether.  The  soluble  lead  soap,  after  separation  of 
lead,  afforded  a  residue  which  was  liquid  at  ordinary  temperatures 
and  of  a  reddish -brown  colour.  When  agitated  with  a  freshly 
prepared  solution  of  nitrate  of  mercury,  it  solidified  to  a  yellowish 
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mass.     The  insoluble  lead  soap,  after  separation  of  lead,  afforded  a 
residue  which  was  solid  at  ordiuary  temperatureSy  and  had  a  meltiiig 
point  of  48°.     Neither  of  these  lattj  extracts  was  pure,     and  so 
attempt  was  made  to  ascertain  whether  they  consisted  of  sia^le  acids 
or  mixtures.    Tbe  presence  of  glycerine  was  detenxuned  in   tlie 
original  aqueous  sulphuric  acid  solution.    The  aqueous  acid  solntJon 
of  the  alcoholic  extract  of  the  roots,  after  treatment  with  petrc^ew 
ether,  was  agitated  with  ether.     The  ethereal  solution  was   allowed 
to  evaporate  spontaneously^  and  the  final  desiccation  conducted  over 
sulphuric  acid.    The  non -crystalline  residue  was  dark  browa  and 
tacky  with  tar-like  odour ;  it  amounted  to  *123  per  ceat.,    calcu- 
lated on  the  roots  contaimng  6'23  per  cent,  of  moisture.     Wanned 
with  distilled  water,  a  part  of  the  extract  dissolved*  tine  sotatiea 
affording  the  following  reaction : — 

Reaction,  strongly  acid. 

Fe*Cl^  gave  a  dirty  greenish  coloration,  passing   rapidly  to 

dii'ty  brownish. 
AgNO*,  slight  turbidity ;  on  wanning  Ag.  reduced. 
Aqueous  NH*,  orange  yellow  coloration. 
Acetate  of  lead,  dirty  yellowish,  white  ppt. 
Gelatine,  no  precipitate. 
KCN.,  no  reaction. 

That  portion  of  the  ether  extract  insoluble  in  warm  water  was  treats 
with  aqueous  NaHO,  and  the  dark  brown  solution  which  resulted 
agitated  with  ether.  The  ether  solution  exhibited  slight  fluorescence, 
and  on  spontaneous  evaporation  afforded  a  yellow  crystalline  deposit^ 
which  appeared  as  needles  and  rosettes  on  microscopic  examiiiatiaa. 
By  treating  this  residue  with  proof  spirit  a  certain  amount  of 
neutral  resinous  matter  of  a  yellow  colour  was  separated.  This  was 
precipitated  on  dilution  with  water.  The  insoluble  crystalline  residue 
afforded  no  crystalline  sublimate  when  heated  between  watch  glasses. 
The  aqueous  soda  solution  of  the  ether  extract  was  mixed  with 
dilute  sulphuiic  acid  and  reagitated  with  ether.  The  ethereal  extract 
WuS  of  a  yellowish -brown  colour,  strongly  acid  in  reaction,  and  had 
the  properties  of  an  acid  resin. 

The  tartaric  acid  solution  of  the  alcoholic  extract  of  the  drug  was 
now  mixed  with  a  very  slight  excess  of  sodium  bicarbonate  and  again 
agitated  with  ether.  After  agitation  and  on  subsequent  standing, 
a  small  quantity  of  a  white  crystalline  substance  separated,  whi<^ 
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floated  on  the  water  stratum  below  the  ether.  The  ether  was  sepa* 
rated  and  allowed  to  evaporate  spontaneously,  the  extract  amounte 
to  "048  per  cent. ;  it  formed  a  yellow  transparent  varnish  on  the  sides 
of  the  capsule,  while  at  the  bottom  it  was  white,  chalky,  and  indis- 
tinctly crystalline ;  odour,  aromatic.  The  chalky  deposit  consisted  of 
some  iiTegularly  -  shaped  plates  and  amorphous  particles .  The  yellow 
varnish -like  residue  was  easily  soluble  in  proof  spirit,  but  neither 
this  portion  nor  the  chalky  deposit  afforded  any  reaction  with  alka- 
loidal  reagents.  The  chalky  deposit  treated  with  concentrated 
H^SO^  afforded  a  yellow  solution  in  the  cold,  changing  to  pinkish  on 
standing  for  some  time,  but  on  heating  the  pink  colour  was  developed 
rapidly.  Nitric  acid,  no  reaction.  Frohde's  reagent,  greenish  in 
the  cold,  passing  to  blue  on  warming.     Ferric  chloride,  no  reactioQ 

'  Heated  with  dilute  aqueous  H'SO*   and  the   solution   neutralised 

it  reduced  an  alkaline  copper  solution  on  boiling.  When  agitated 
with   water,   considerable  frothing  was  noted.    A  small  amount  in- 

I  jected,  mixed  with  water,  into  a  cat's  stomach  induced  no  symptoms 
When  applied  to  a  cat's  eye,  there  was  no  change  in  the  size  of  the 
pupil  observed.  The  yellow  varnish -like  deposit  separated  from  the 
chalky  deposit,  by  the  action  of  proof  spirit,  when  injected  into  a 
cat's  stomach  caused  the  animal  to  vomit  once  a  small  quantity  of 
frothing  liquid  ;  one  formed  stool  was  also  passed,  but  no  other  symp* 
toms  were  noted.  The  varnish -like  residue,  when  applied  to  the  tip 
of  the  tongue,  produced  a  slight  sensation  of  tingling  or  numbness^ 
which  lasted  for  a  short  period,  and  could  not  be  mistaken  for  th^ 
symptoms  induced  by  aconitine. 

{  The  alkaline  aqueous  solution  of  the   alcoholic  extract  was  next 

I  agitated  with  chloroform.     The  extractive  was  yellowish -brown,  with 

f  an  odour  like  that  of  gum  benzoin,  and  amounted  to  '064  per  cent. 

I  In  cold  proof  spirit  it  was  partly  soluble,  the  solution  on  spontaneous 

r  evaporation  affording  a   residue  which   contained  a  few  microscopic 

I  plates.    The  residue  insoluble   in  cold  proof  spirit  was  pale  yellow 

and  soluble  in  boiling  proof  spirit.  On  spontaneous  evaporation  a 
I  white  crystalline  deposit  was  obtained,  consisting  of  bundles  of  rods 

i  and  a  few  plates.    The  residue  frothed  when  agitated  with   water, 

and  when  treated  with  concentrated  sulphuric  acid  yielded  a  rose 
,  coloration.     The  alkaline  aqueous  solution  of  the  alcoholic  extract 

was  finally  agitated  with  amylic  alcohol.  The  extract  amounted  to 
I  1-582   per  cent.,  and  formed  a  transparent,  soft,  viscid  residue  of 
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a  reddish -yellow  colour,  non-ciystalline,  and  frothing  consideiabif 
with  water.  In  warm  water  it  dissolved,  forming  a  clear  solntioii, 
which  became  turbid  on  cooling.  An  attempt  was  made  to  decolonrbe 
the  aqueous  solution  by  agitation  with  purified  animal  charcoal, 
but  very  little  colouring  matter  was  thus  i^moved.  As  neutral  salts, 
as  NaCl,  MgSO^,  gave  a  white  curdy  precipitate  from  the  aqueou 
solution  of  the  extract,  an  attempt  was  made  to  separate  the 
saponin -like  principle  by  saturating  the  watery  solution  witii 
MgSO* ;  it  was  found,  however,  that  the  flocks  agglutinated  together, 
forming  a  sticky  mass,  and  filtration  was  impossible.  Baryta  water 
was  next  used  for  separating  the  principle.  With  this  object  the 
amylic  alcohol  extract  was  dissolved  in  water  and  excess  of  aqueoos 
barium  hydrate  added.  The  turbid  mixture  was  then  filtered  (filtnte 
A),  the  precipitate  was  washed  with  bar3rka  water  and  transferred  te 
a  beaker,  water  added,  and  CO'  passed  for  a  considerable  tdme.  Hie 
turbid  mixture  was  then  evaporated  to  dryness  on  a  water>bath, 
and  exhausted  with  rectified  spirit,  the  filtered  alcoholic  soluticm 
was  evaporated  to  diyness,  and  left  a  scaly,  friable,  shining  residue, 
which  afforded  the  following  reactions :— With  concentrated  H'SO* 
a  yellow  coloration,  changing  to  red.  Concentrated  HNO',  yellow. 
In  concentrated  HCl  it  dissolved  freely,  forming  a  faint  pinkish 
coloured  solution,  the  colour  deepening  on  the  application  of  heat,  and 
a  few  flocks  separating.  In  strong  acetic  acid  it  was  also  readily 
soluble,  forming  a  colourless  solution,  no  change  being  induced  by  the 
subsequent  addition  of  potassic  dichromate.  When  heated  witii 
aqueous  phosphoric  acid  it  did  not  yield  a  clear  solution,  no  colour 
developed,  and  no  odour.  With  aqueous  ammonia  it  was  sparingly 
soluble ;  no  precipitate  with  acetic  acid ;  the  ammoniacal  solution 
frothed  on  agitation.  Boiled  with  dilute  HCl,  it  afforded  a  solution 
which  reduced  alkaline  copper.  The  amount  of  principle  pi'Ofdpitated 
by  baryta  was  small,  and  though  this  principle  afforded  some  of  the 
reactions  of  saponin,  it  seemed  probable  that  the  greater  part  was 
still  present  in  the  filtrate. 

A  fresh  portion  of  the  original  amylic  alcohol  extract  was 
dissolved  in  water,  and  treated  with  lead  acetate,  which  afforded  a 
white  curdy  precipitate,  after  separation  of  lead  by  H'S,  yielded 
extracts  which  frothed  strongly  on  agitation  with  water,  and  gave 
some  of  the  reactions  of  saponin.  The  amount  of  extractive  3delded 
was,  however,  small,  and  it  appeared  to  us  that  probably  both  the 
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lead  precipitates  were  either  unstable  compounds  of  a  saponin  with 
that  metal,  from  whioh  the  greater  part  of  the  principle  could  be 
separated  hy  washing,  or  that  they  consisted  chiefly  of  easily  soluble 
lead  salts  of  a  saponin,  or  of  a  lead  salt  of  a  saponin  mechanically 
mixed  with  a  saponin  precipitated  by  the  action  of  lead  acetate,  in 
the  same  manner  as  we  have  found  certain  neutral  salts  to  act. 
But»  on  the  other  hand,  it  was  possible,  assimiing  the  existence  of 
more  than  one  saponin -like  principle  in  the  plant,  that  one  saponin 
formed  a  stable  and  insoluble  lead  compound,  the  other  an  unstable 
or  soluble  salt.  And  similar  remarks  might  also  apply  to  the 
barium  hydrate  precipitate. 

As  bearing  on   these  points   the    following  experiments    were 

made: — ^The  amy  lie  alcohol  extract  was  dissolved  in  water,  excess  of 

lead  acetate  added,  and  the  turbid  mixture  repeatedly  agitated  with 

amylic  alcohol.     During  agitation  the  greater  part  of  the  precipitate 

agglutinated,  forming  a  yellow  viscid   coating  on  the  bottom  and 

sides  of  the  bottle.    This  deposit  appeared  to  be  very  slightly  soluble 

in  amylic  alcohol.     It  was  soluble  in  acetic  acid,    and  the  acid 

solution,  when  agitated  with   amylic  alcohol,   afforded  an  extract 

which  frothed  with  water,  and  yielded  certain  of  the  reactions  of 

saponin.    The  viscid  deposit  from  which  this  extract  was  obtained 

would  therefore  appear  to  represent  a  saponin,  which  formed  a 

stable  lead  compound,  only  slightly  soluble  in  amylic   alcohoL     The 

original  amylic  alcohol   solution  was    next  examined  to  ascertain 

if  it  contained  any  saponin-like  principle  or  not.     It  was  first  filtered, 

and  then  evaporated  to  dryness  on  the  water-bath.    The  residue  was 

yellowish  and  brittle,  and  contained  a  small  quantity  of  lead.    The 

amount  of  extract  was  far  larger  than  that  obtained  from  the  viscid 

deposit  after  decomposition  with  acetic  acid.     Lead  was  removed  by 

dissolving  the  extract  in  water  and  passing  H*S.     The  filtered 

solution  was  then  evaporated  to  dryness,  the  residue  reduced  to  fine 

powder  and  repeatedly  agitated  with  ether,  which  removed  some 

colouring   matter  and  traces  of    amylic    alcohol.     The  resulting 

powder  was  white  and  free  from  odour.     It  afforded  the  following 

reactions : — With  cold  water  it  formed  a  slightly  opalescent  solution, 

which    frothed  considerably  on  agitation.      Concentrated  H*SO* 

at  first  faint  yellow,  changing  to  pink,  carmine,  with  violet  at  the 

edges  on  standing,  and  green  on  the  addition  of  potassic  dichromate. 

Concentrated  HNO'  colourless,  yellow  on  the  addition  of  dichromate. 
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and  changing  to  blae  on  standing  for  some  time.  In  coneenMed 
acetic  acid,  readily  soluble,  forming  a  colourless  solution.  Soluble  in 
dilute  ammonia,  forming  a  solution  which  frothed,  and  from  whidi 
acetic  acid  gave  a  white  precipitate  on  neutralisation.  Caostk 
soda,  similar  reactions  to  ammonia.  Tannic  acid,  a  white  precipitin 
Ferric  chloride,  a  turbidity  in  the  cold,  which  disappeared  on  heating 
the  solution  being  of  a  brown  colour.  On  boiling  with  dilute  HC, 
dark  brown,  oily  globules  separated,  and  the  solution  reduced 
alkaline  copper.  This  decomposition  product  did  not  appear  to 
possess  the  properties  of  the  principle  described  as  sapogenin^  obtained 
by  the  action  of  dilute  acids  on  ordinary  saponin.  The  ash  amounted 
to  *47  per  cent. ;  it  \vas  free  from  lead. 

To  determine  the  ultimate  composition  of  this  saponin,  it  v» 
dried  over  sulphuric  acid  in  a  vacuum,  and  the  combustion  made  \& 
an  open  tube  in  a  current  of  oxygen,  and  the  residts  afforded  the 
following  percentages : — 

Exp.  1.  Exp.  2.  Kean. 

Carbon 60-1)2  61-18  61-05 

Hydrogen         ...      8-93  8-74  8-84 

Oxygen 3015  30-08  30-11 

■  ■     ■  ■  I  ■  M  ■ 

100-00  100-00  100-00 


From  these  percentages  a  formula  C''H'*0**  was  deduced— 

Calculated  for 

0»«H»*Oi«.  -Found. 

Carbon       60-95  61-05 

Hydrogen 85  7  8-84 

Oxygen      30-48  30-11 

100-00  100-00 


In  another  experiment  a  somewhat  different  mode  of  extractw^ 
the  saponin  was  adopted.  An  alcoholic  extract  was  obtained  from 
another  sample  of  Bikhma,  no  acid  being  used  in  the  extracfcn^ 
The  alcoholic  extract  was  mixed  with  water  and  directly  extracted 
with  amylic  alcohol,  without  previous  treatment  with  petroleiuB 
ether,  ether,  and  chloroform.  The  amylic  alcohol  containing  *'°^ 
crude  saponin  was  separated,  filtered,  and  then  repeatedly  agitate" 
with  aqueous  basic  lead  acetate.    During  agitation  the  yellow  visci 
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matter,  already  mentioned,  separated  on  the  sides  of  the  bottle.    The 

cfcgitation  with  basic  lead  was  continued  for  a  considerable  time^  until 
•  colonring  matter  ceased  to  be  dissolved.  The  amylic  alcohol  was 
I  then  allowed  to  stand  for  some  days,  filtered,  and  evaporated  on  a 
^      ^water-bath.    The  extract  was  next  taken  up  with  water,  and  lead 

removed  by  H'S.  After  filtration  the  solution  was  again  evaporated 
I  to  dryness,  the  extract  reduced  to  powder,  and  repeatedly  agitated 
|k   and  digested  with  ether.     The  saponin  extracted  in  this  manner  had 

a  faintly  yellowish  colour,  and  contained  6  per  cent,  of  ash  free  from 
/  lead.  After  drying  over  sulphuric  acid  in  vacuo^  the  following  results 
,       were  obtained  on  ultimate  analysis:— 


Carbon 
Hydrogen  ,. 
Oxygen 


••• 


•  •' 


Exp.  1. 

Exp.  2. 

Mean. 

60-12 

60*21 

60-165 

8-35 

8-64 

8-445 

31-53 

81-25 

31-390 

10000         lOO'OO         loo-ooo 


Some  of  the  saponin  used  for  the  last  analysis  was  subjected  to 
a  further  process  of  purification.  It  was  dissolved  in  amylic  alcohol, 
and  the  solution  repeatedly  agitated  with  aqueous  barium  hydrate. 
On  evaporating  the  amylic  alcohol  solution  to  dryness,  and  heating 
the  powdered  extract  with  ether  to  separate  traces  of  amylic  alcohol, 
the  saponin  was  left  as  a  white  powder  which  contained  '308  per 
cent,  of  ash.  On  ultimate  analysis,  the  following  percentages  were 
obtained,  the  saponin  being  dried  in  vacuo  over  sulphuric  acid : — 

Exp.  1.  Exp.  2.  Mean. 


Carbon     .,. 

...     59-90 

59-82 

59-86 

Hydrogen... 

...       8-64 

8-62 

8-63 

Oxygen     ... 

...     31-46 

31-56 

31-51 

100-00         100-00  100-00 


It  seems  likely  to  us  that  the  last  sample  of  saponin  isolated  was  the 
parest  of  the  three  examined,  though  we  are  not  prepared  to  definitely 
assert  it  was  a  pure  saponin.  We  have  adduced  some  evidence 
which  tends  to  indicate  that  at  least  two  saponins  exist  in  false 
Bikhma,  and  it  is  possible  that  the  method  we  used  for  separation 
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afforded  a  mixture.  It  was  our  intention  to  have  determizied  tii0 
ultimate  composition  of  the  saponin  in  combination  Tvitli  lead,  to 
which  we  have  referred  as  a  ''viscid  yellow  compound,"  and  to 
have  examined  the  product  yielded  by  the  hydrolysis  of  the  sapomn, 
but  we  were  unable  to  complete  our  research. 

The  results  of  the  proximate  analysis  of  the  false  Bikhma  maj  be 
stated  thus  :•— 

Moisture ...         ...  6*23 

Petroleum  ether  extract 1  •  1 73 

Acid  ether  extract  '123 

Alkaline  ether  extract *048 

Chloroform  extract  "061 

Amylic  alcohol  extract  ...         ...  1*58 

We  also  append  the  results  of  an  analysis  of  the  specimen  of 
A.  palmatum  referred  to  above.  Our  100  parts  affoi'ded  the  follow- 
ing results  when  examined  by  Dragendorff '  s  method : — 

Petroleum  ether  extract '040 

Ether  extract '048 

Absolute  alcohol  extract...         ,„  -150 

Water  extract     2*40 

An  alcoholic  extract  affords  the  following  percentages : — 

Petroleum  ether  extract -946 

Acid  ether  extract  -310 

Alkaline  ether  extract      -371 

Amylic  alcohol  extract      -976 

The  compositions  of  these  extracts  we  were  also  unable  to  examine. 

We  may  summarise  our  results  by  stating  that  the  most  important 
constituents  of  false  Bikhma  are  saponin,  and  as  bearing  on  the 
identification  of  the  plant  which  yields  the  drug,  we  would  refer  to 
Aitchison's  **  Notes  on  Products  of  Afghanistan  and  Persia,"  in 
which  it  is  stated  that  the  name  Bekh  is  technically  applied  to  the 
root -stocks  of  Acanthopkyllum  macrodon  and  Gypsophila  paniculate. 
These  are  both  used  as  soaps,  and  possibly  false  Bikhma  may  be 
derived  from  one  of  these  plants.  (C  /.  H.  Warden  and  AsnstaiU 
Surgeon  C hum  Lai  Bose  in  ^^  Pharm.  Journ^^'*  October  15/A|  1892, 
p.  302.) 
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PORTULAOEiE. 

Chemioal  Composition  of  Portulaoa  oleracea. 
W&t6r         ...  ...  «.  ...         .••         ,••         v^'ol 

Nitrogenous  substances     ...         ., 2'24 

^  •••*      ...  »••  •••  •••  •■•  ••■  •••  V       *vf 

Non- nitrogenous  extractive          ...  2'16 

Cellulose 1*03 

^''Sn             ...         ...         •••         ...         ..           ...  X  oo 

In  dry  aujbstance^^ 

Nitrogen ...  4*85 

Carbohydrates         2923 

(JConig^  Nahrungs  Miliel,  p.  147.) 

TAMARISCINE^. 

Bemarks  on  the  Bubstanoe  called  Qez  or  Manna 
found  in  Persia  and  Armenia. 

At  entertainments  in  Persia  a  sweetmeat  called  Gezangaheen  is 
usually  met  with,  the  pleasant  taste  and  other  singular  properties  of 
which,  as  well  as  the  mystery  that  involved  its  origin,  excited  my 
curiosity  to  know  if  it  were  an  animal  or  a  vegetable  production. 

The  principal  ingredient  in  its  composition  is  a  white  gummy 
substance  called  Gez,  which,  when  mixed  up  with  rose-water,  flour 
and  pistachio  nuts  into  flat  round  cakes  that  are  generally  made 
three  inches  in  diameter  and  a  quarter  of  an  inch  thick,  has  much 
the  appearance  and  feel  of  common  dough,  though  a  little  more  hard. 
It  is  at  the  same  time  both  adhesive  and  brittle,  for  any  attempt  to 
cut  it  shows  the  foimer  quality,  as  it  sticks  to  the  knife ;  and  if 
pulled,  it  admits  of  being  drawn  out  to  some  length  like  birdlime. 
The  mode,  however,  generally  practised  of  breaking  it  for  use  is  by 
placing  one  cake  on  the  palm  of  the  hand  somewhat  hollowed  and 
striking  it  with  the  other,  when  the  blow  occasions  it  to  fly  into 
several  pieces,  whose  ed.gQ^^  rather  unexpectedly,  appear  smooth  and 
polished  like  broken  glass. 

Collection, — Before  daylight  we  marched  from  Elionsar,  and,  on 
clearing  the  boundaries  of  the  town,  deviated  from  the  main  road  as 
we  had  been  directed,  and  began  rambling  amongst  the  bushes  on  the 
face  of  the  mountain  on  our  right,  diligently  looking  for  the^M.  The 
directions  we  had  received  were  to  examine  the  bushes  closely,  as  the 
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object  of  our  search  was  not  easily  visible  at  any  distance  ;  too  nmcb 
confidence,  however,  in  the  knowledge  of  oar  servants  and  guide  who, 
with  true  Persian  effrontery,  asserted  they  were  familiar  with   the 
appearance  of  the  gez,  in  its  natural  state,  nearly  occasioned  ns  a 
complete  disappointment.     We  had  relinquished  the  pursuit  in  veij. 
ill -humour,  to  resume  our  journey,  when  we  met,   as  chance  would 
have  it,  two  peasants  proceeding  to  the  spot  we  had  just  quitted  :  as 
usual,  we  accosted  them,  and  were  not  a  little  pleased  at  hearing  tiiej 
were  the  people  whose  occupation  it  was  to  gather  the  gez.     These 
men  were  furnished  with  a  stick  three-fourths  of  an  inch  in  diameter 
and  curved  at  the  further  extremity,  which  was  covered  with  leather, 
and  a  kind  of  oval  leathern  bowl,  near  three  feet  long  and  two  broad, 
with  a  handle  to  it,  resembling  an  egg-shell  cut  in  two  longitudinallj. 
Besides  these,  they  had  a  sieve  suspended  from  the  right  side,  to  irm 
the  gei  from  the  insects  and  small  pieces  of  leaf  that  generally  fall 
with  it  when  first  beat  from  the  bush :  the  bottom  of  the  sieve  m 
of  coarse  woollen  cloth. 

The  countrymen  were  easily  perauaded  by  a  trifling  present  to  fall 
immediately  to  work  and  show  us  a  specimen  of  their  employment 
They  turned  off  the  road  a  few  yards  amongst  the  bushes  we  had 
just  quitted,  and  placing  the  leathern  receptacle  underneath^  thev 
beat  the  bushes  on  the  top  with  the  crooked  stick ;  in  a  few  minutea 
they  had  obtained  a  handful  of  a  white  kind  of  sticky  substance  nol 
unlike  hoar  frost,  of  a  very  rich  sweet  taste :  this,  after  beang 
purified  by  boiling,  is  mixed  up  into  the  sweetmeat  before  mentioned 
under  the  name  of  gezangabeen. 

Though  the  gez^  when  fresh  gathered  from  the  gavan  bush,  admits 
of  being  sifted,  still  in  this  original  state  it  is  brittle  and  adhesive 
at  the  same  time,  qualities  for  which  it  is  so  remarkable  after  its 
preparation  as  a  sweetmeat.  If  pressed,  it  sticks  to  the  fingers ;  but 
on  being  smartly  struck  with  a  bit  of  wood  separates  easily  into  i 
small  grains  like  lump-sugar.  It  is  in  this  state  in  oool  weather,  or 
when  the  thermometer  does  not  exceed  68°  F. ;  but  liquefies  on  being 
exposed  to  a  higher  temperature,  resembling  white  honey  both  in 
colour  and  tcutte. 

The  shrub  on  whioh  the  gez  was  found  is  called  the  garan;  it 
grows  from  a  small  root  to  the  height  of  about  two  feet  and  a  half, 
spreading  into  a  circular  form  at  the  top  from  three  to  four  feet  and 
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a  half  in  circumference.  Captain  Stewart,  the  gentleman  with 
'whom  I  was  travelling,  remarked  that  it  had  a  striking  resemblance 
to  the  broom,  but  it  did  not,  we  were  informed,  bear  a  yellow  flower. 
The  leaves  were  small  and  narrow,  and  underneath  we  saw  the  gez 
spread  all  over  the  tender  branches  like  white  uneven  threads,  with 
innumerable  little  insects  creeping  slowly  about. 

These  little  creatures  appeared  to  derive  their   subsistence  from 

the  leaves  and  young  bark  of  the  bush  they  inhabit ;    and  this  is  the 

opinion  of  the  country  people.     They  are  either  three  distinct  species 

of  insects,  or  one  in  three  different  stages  of  existence :  one  kind  is 

perfectly  red,   and  so  diminutive  as  to  be   scarcely  perceptible ;  the 

second,  dark  and  very  like  a  common  louse,  though  not  so  large  ; 

and  the  third,  exactly  like  a  very  small  fly.    They  are    extremely 

dull  and  sluggish,  and  are  found  lying  or  creeping  about  between  the 

bark  of   the  gavan  and  the    gez.    The   peasants,  as    well  as  the 

inhabitants  of  Khonsar,  were  decidedly  of  opinion   that  this  curious 

substance  is  the  production  of  these  minute  animals,  as  neither  the 

insect  nor  the  gez  are  found  on  any  other  tree  in  the  neighbourhood  ; 

nor  can  we  be  allowed  to  imagine  it  may  be  a  vegetable  gum,  as  no 

appearance  of  any  gummy  liquid    oozing  from  fissures  in  the  bark 

of  the  bush  could  be  observed  on  the  closest  examination.  The  people 

who  are   engaged   in  the  collection  of  this  curious  article  continue 

their  occupation   every  third  day    for    twenty-eight  days  during 

September.    A  journey,  which  I  subsequently  made  to  Baghdad,   con* 

vinced  me  that  the  gezia  not  exclusively  confined  to  this  district,  but  is 

found  in  the  range  of  mountains  running  through   KoordistaUi 

dividing  Persia  from  Asia  Minor  and  Mesopotamia,  where  it  is  called 

manna  by  the  Armenians,   and  said  to  be  exported  in    quantities 

through   Erzeroom  to  Constantinople.     (^By  Captain  B.  Frederiekj 

from  the  "  Transactions  of  the   Literary   Society  of  Bombay ^^^  5«p- 

tember  2Sth,  1813.) 

NbU, — The  gavan  is  Tamarix  gdUieaj  var.  mannifira,  Ehrenb.,  and  the  aphif, 
which  feeds  npon  it  and  prodnoes  the  gex,  is  the  Coccm  tnanniparut  of  Ehrenberg. 
The  name  Qezangabeen  is  loosely  applied  by  the  Persians  to  the  trne  manna 
obtained  from  ChiontatUr  nwnmularia  in  Korasan,  the  correct  name  of  which  is 
Shirkhitht. 

TERNSTRCEMIACEiE. 
Camellia  thaifera,  onf. 
Tea  seeds  contain  35  per  cent,  of  a  somewhat  thinly  fluid,  taste- 
lessi  inodorous  oil,  of  a  straw  to  amber  colour,  which  resemUes  olive 
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oil.  Atl5°C.  it  has  a  sp.  gr.  of  -9270,-  at  38*^  O.  it  forms  ffi 
emulsion  and  solidifies  only  below — 5^  C.  It  is  scarcely  soluble  in 
spirit  of  wine,  and  very  sparingly  in  ether.  Chemically,  it  consists  dt 
25  parts  stearin  and  75  parts  of  olein.  In  China  it  is  used  as  a  tabia 
and  lamp  oil  and  for  the  manufacture  of  soap,  for  which  it  is 
specially  well  adapted,  yielding  a  beautiful  hard  soap. 

Tea  oil  has  been  used  in  China  for  a  very  long  time,  but  has  beea 
only  recently  introduced  into  commerce.  C.  oleifera  and  C  drupifir^ 
yield  oil  for  household  purposes  similar  to  the  above.     (^Brannt.) 

Caffeine  and  Theine :  their  identity,  and  the  reactions  of 

Caffeine  with  Aurio  Chloride. 

In  consequence  of  the  conclusions  of  Mays  {Joum.  Physiol^  7,  458; 
Therapeutic  Gazette,  1866,  587),  and  more  recently  of  Liauder-Bnmta 
and  Cash  (^Proc.  Roy.  Soc,  42,  283;  Joum.  Physiol.,  9,  112),  that  tbe 
physiological  action  of  theine  obtained  from  tea  differs  in  oertaia 
respects  from  that  of  caffeine  obtained  from  coffee,  the  authors  haTe 
searched  for  evidence  of  isomerism  in  these  bases,  the  existence  d 
which  is  not  put  beyond  doubt  by  the  chemical  comparison  of  them 
which  has  hitherto  been  made. 

Having  extracted  theine  from  tea  and  caffeine  from  coffee,  it  is 
shown  that  the  two  substances  exactly  resemble  each  other,  and  m^ 
at  precisely  the  same  temperature,  t.'te.,  2  3  4^' 5  (com).  From  eadi 
base  the  crystaUine  aurochloride  (C'H^^'N^O',  HCl,  Au  Cl*2  H«-0) 
was  prepared,  and  these  two  salts  both  melted  at  242^-5  (corr.]u 
When  dried  at  100**,  they  both  lost  the  equivalent  of  two  molecukr 
proportions  of  water,  and  the  anhydrous  salts  melted  at  the  same 
temperature,  viz,,  248^*5  (corr,).  The  analytical  data  corresj[>onded 
with  the  formulae  given  above.  The  complete  correspondence  in  the 
properties  and  composition  of  the  aurochloride  is  satisfactoiy 
evidence  of  the  absence  of  a  structural  difference  in  the  bases.  la 
order  to  further  confirm  the  identity  of  the  two  substances,  a  specimen 
of  each  was  converted  into  the  mercuric  chloride  compound  (C'H^* 
N*0*,  HgOl"),  a  stable  crystalline  salt.  Both  preparations  w«8 
found  to  melt  at  the  same  temperature,  vii.,  246°  (corr.),  and  to 
exactly  correspond  with  each  other  in  other  respects. 

The  complete  identity  of  caffeine  and  theine  having  thus  been 
demonstrated,  the  observed  differences  in  their  physiological  action 
must  be  ascribed  either  to  impurities  in  the  specimens  used,   or  to 
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variations  in  the  animals  employed  in  the  experiments.  The  cii*cum- 
Btance  that  theine  was  found  to  be  more  active  than  caffeine,  and  to  be 
capable  of  producing  effects  not  produced  by  caffeine,  tends  to  support 
the  view  that  the  theine  was  impure.  It  is  now  well  known  that  tea 
contains  other  bases  than  caffeine,  the  presence  of  traces  of  which 
might  be  sufficient  to  account  for  the  observed  differences. 

During  the  preparation  of  the  pure  aurochlorides  for  a  comparison 
of  their  propeiiiies  the  authors  obtained  two  new  and  interesting 
auric  derivatives  of  caffeine. 

When  an  aqueous  solution  of  caffeine  auro chloride  is  heated,  a 
yellow,  flocculent  precipitate  is  gradually  formed,  which  is  insoluble 
in  alcohol,  chloroform,  and  ether,  but  dissolves  in  hydrochloric  acid, 
reproducing  the  aurochloride.  The  substance  dried  at  100^  forms  a 
pale  yellow  amorphous  powder,  which  melts  at  207°  (corr.).  Analysis 
proved  it  to  be  aurochlor  caffeine  C*H*(AuCl')N*0*,  a  substance 
in  which  one  atom  of  hydrogen  in  caffeine  is  replaced  by  the  group 
( AuCP).  it  is  pointed  out  that  the  ready  formation  of  this  remarkable 
compound  from  caffeine  aurochloride  by  the  loss  of  two  molecular  pro- 
portions of  hydrochloric  acid-C*H^^N*0«,  HCl,  Au01»=2  HCl-f 
C'H"  (AuCl*)  N*0«— is  better  shown  by  Medicus's  formula  for 
caffeine,  than  by  that  proposed  by  Emil  Fischer,  since  in  Medicus's 
formula  the  CH  group  which  loses  hydrogen  is  reprcRented  as  con- 
tiguous to  the  doubly -linked  nitrogen  atom,  to  which  the  auric - 
chloride  is  attached. 

By  the  reaction  of  an  alcoholic  solution  of  potassium  chloraurate 
(KCl,  AuCl")  with  a  solution  of  caffeine  in  chloroform,  a  salt, 
crystallizing  in  the  dark  red  needles,  was  obtained.  This  is  shown  to 
be  caffeine  potassium  aurochloride  (CH^^'N^O*,  KCl,  AuCl')  which 
differs  from  caffeine  aurochloride  in  containing  potassium  in  the 
place  of  the  hydrogen  of  hydrochloric  aoid.  This  salt  melts  at  208^ 
(corr.).  It  readily  dissolves  in  alcohol  and  water,  forming  yellow 
solutions  which  appear  not  to  contain  the  salt  itself,  but  its 
constituents,  caffeine  and  potassium  chloraurate.  The  salt  is 
nearly  insoluble  in  ether  and  chloroform,  but  prolonged  contact  with 
these  liquids  leads  to  its  decomposition  into  caffeine  and  potassium 
choloraurate  (W.  R,  Dunstan  and  W,  F,  J.  Shepheard,  from  the 
Research  Laboratory  of  the  Pharmaceutical  Society — The  substance 
of  a  communication  made^  to  the  Chemical  Society y  December  15M, 
1892.) 
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MALVACEiE. 
Althflda  layatersBflora,  i>(7. 

Aitohison  {Noles  on  Prod,  of  W,  Afghanistan  and  N.'E.  PenU^ 
p.  9)  notices  it  as  a  cultirated  plant  usually  grown  on  the  nd|H 
between  fields.  It  is  grown  not  only  for  the  she winess  of  its  floirm, 
but  for  the  petals,  which  are  collected  as  they  fall  off  the  plant,  u^ 
employed  in  local  medicine  or  exported  under  the  names  of  >ii->- 
hhatmi  or  gul^khairu.  The  seeds  are  also  collected  and  sold  ii 
tukm'i'khairUj  and  the  roots  as  reshai-khatmi,  "We  have  received  the 
flowers  from  Afghanistan,  where  they  are  used  as  a  substitute  for 
those  of  A,  officinalis ;  they  are  very  mucilaginous. 

STEKCULIACE^. 

Heritiera  littoralis,  Dryatui.,  Rh$ede,  HorU   Mul.  rt.,  /.  21. 

The  seeds  of  this  plant,  common  on  the  coast,  have  been  sobsti- 
tuted  for  white  Kola  nuts,  to  which,  when  the  chestnut  coloni«i 
papery,  episperm  has  been  removed,  they  bear  some  resemW^DCft 
but  are  a  little  larger  and  nearly  orbicular,  with  a  somewhat  siniiotf 
instead  of  an  angular  outline,  Heritiera  seeds  are  fromO'OlOni-^ 
0015  m.  thick,  and  have  a  diameter  of  about  0*04  m.;  they«* 
concave  on  one  side  and  convex  on  the  other,  and  are  cotd:^ 
of  two  cotyledons,  one  of  which  is  double  the  size  of  the  othtf- 
Meckel  and  Schlagdenhauffen  (Nouv,  Rem^des,  1887,  p.  l^g''' 
the  following  as  the  composition  of  the  almond  :«- 

Oil  4'366 

Tannin  and  colouring  matter  ...    4*983 

•   Sugar  ... 
Sodium  chloride 


Cellulose  and  starch  ... 
Albuminoids  ... 
Lignin 
Fixed  salts 

liOSS     ... 


••• 


••* 


.  .• 


••• 


••• 


••• 


6-738 

0-288 

65-987 

13-537 

12-367 

2-645 

0-089 


The  ash  contained  traces  of  iron  and  manganese,  and  consisi 
chiefly  of  phosphates  and  sulphates  of  lime,  potash,   and  soda.    ^ 
caffeine  was  found.     The  seeds  are  eaten  in  India,  and  it  is  ^ 
from  the  analysis  that  they  have  considerable  alimentary  v&Iu® 


APPENDIX. 


129 


Steroulia  alata»  Boxb.  Bedd,  Fi,  Syiv.,  t.  230. 

The  kernels  contain  45*27  per  cent,  of  a  bland  oil  possessing  some 
siccative  properties.  Eighteen  kernels  were  eaten  by  one  of  us 
without  any  symptoms  being  induced,  hence  Roxburgh's  statement 
that  the  seeds  under  the  name  of  Toola  are  said  to  be  eaten  by 
natives  in  Bilhet  as  a  cheap  substitute  for  opium  is  probably  based 
on  incorrect  information.  The  tree  is  one  of  the  largest  found  in 
Bengal,  and  seeds  very  freely ;  in  our  opinion  the  kernels  form  a 
most  excellent  substitute  for  ordinary  almonds,  which  they  resemble 
in  shape  and  size.  Theobromine  and  caffeine  were  specially  looked 
for  with  negative  results. 

Steroulia  soapbigera,  Wall 
These  remarkable  fruits  are  brought  to  India  by  Mahomedan 
merchants  from  Java  and  Singapore  by  way  of  Karaikal  and 
Nagore,  seaport  towns  on  the  Coromandel  Coast.  They  are  called 
Oomas«Mungoo  in  the  Malay  language,  and  are  used  as  a  demulcent 
drink. 

Steroulia  Gum. 
Mr,  J.  H.  Maiden,  in  an  article  on  Sterculia  gum  {Pharm,  Journ, 
[3],  XX.,  381),   shows  in  the  following  table  how   suitable  it  is  as  a 
substitute  for  Tragacanth  : — 


Steroulia. 


In  cold  water 

Boiling  in  dilute  al- 
kali. 

Caustic  soda  and 
warming. 

Boiling  in  dilute  acid. 

Alcohol  added  to 
quid    formed     in 

m, 


TVagacanth. 


a.  Colourless 

b.  Granular  jelly    ... 

c.  Adhesiveness     ab- 

sent or  very  small. 
Insoluble 

No  change  of  colour. 


Soluble,  forming  ara 
bin  (/.  //.  J/.). 

Whitish  pi'ecipitate 
(see  fuller  state- 
ment). 


a.  Opalescent. 

b.  Smooth  visoid  mass. 

c.  Adhesive. 

Almost  entirely  dis- 
solves. 

Canary-yellow  colour, 
which  fades  on  cool- 
ing. 

Soluble,  forming  pectin 
(^Giraud), 

Formation  of  floating 
glairy  mass. 


He  found   Sterculia   gum  to  yield  to  cold  water  only  3*14   per 
cent.,  consistiBg  chiefly  of  Arabin;  75*1  per  cent,  of  the  gum  was 

a 
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found  to  be  Pararabin.     The  gum  contained  ]6*6  per  cent,    watery 
and  yielded  5' 83  per  eent.  ash. 

Mr.  Maiden  draws  attention  to  the  fact  that  Pararabin  is  the 
chief  constituent  of  the  vegetable  jellies  known  as  Agar- agar,  t 
Ceylon  moss,  both  of  which  are  used  by  the  natives  of  India  as  as. 
article  of  diet  like  Stereulia  gum,  and  are  supposed  to  be  very 
strengthening. 

A  sample  of  gum  said  to  be  from  Cochlospermum  gossfpium  vis 
found  by  him  to  be  similar  to  that  of  Stereulia,  but  as  it  had  pieees 
of  lace  bark  attached  to  it,  it  was  probabl  y  Stereulia  gunu 

LINEiE. 
Linamarin. 

A.  Jorissen  and  E.  Hairs  {Acad.  roy.  de  Belgique  (3)  21  (1^1), 
529)  have  isolated  a  gluooside,  linamarin »  from  the  germs  of  Lhum 
Hsitatissimum,  The  germs,,  coarsely  powdered,  were  treated  repeated- 
ly with  boiling  94  per  cent,  alcohol,  the  latter  recovered  and  tbc 
residue  taken  up  with  warm  water.  The  resin  and  fat  arc 
separated,  and  the  aqueous  solution  treated  with  a  slight  excess  d 
lead  acetate.  After  filtration  and  precipitating  the  lead  with  H*S  i^ 
liquid  is  evaporated  to  a  syrupy  consistency,  lliis  residue  is  extract- 
ed with  boiling  alcohol,  the  solvent  recovered  for  the  greatest  part,  vA 
the  remaining  liquid  mixed  with  ten  times  its  volume  of  etiier  un^ 
constant  agitation.  The  residue  remaining  on  distilling  off  the  etiicr 
is  taken  up  with  water  and  this  solution  concentrated.  Standing  oTer 
sulphuric  acid  for  some  time,  the  concentrated  solution  is  convezted 
into  a  crystalline  mass  of  linamarin.  For  purification  it  is  again 
treated  with  ether  and  alcohol  as  above.  Lastly,  the  principle  is 
dissolved  in  two  parts  of  warm  absolute  alcohol,  and  the  solutioa 
cooled  under  agitation.  The  germs  yield  about  1*5  per  cent,  of 
the  glucoside,  which  forms  colourless  needles  possessing  a  refreshing 
but  very  bitter  taste,  is  soluble  in  water  and  alcohol,  but  almost  in- 
soluble in  ether.  Concentrated  sulphuric  acid  does  not  colour  it ;  dilate 
mineral  acids  decompose  the  glucoside  into  hydrocyanic  acid,  a  fer- 
mentable sugar  reducing  Fehling's  test,  and  a  volatile  compound 
possessing  some  characters  of  ketones,  and  giving  with  iodine  and 
potassium  hydrate  the  iodoform  reaction.  Boiling  barium  hydrate 
liberates  ammonia.  Linamarin  contains  C  47*88  per  cent.,  H  6*68 
per  cent.,  N  5*56  per  cent.,  O  39*89  per  cent.  {Aftk.  Joum,  Pharm.f 
Dec.  1891.) 
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Growth  of  the  Indian  Iiinseed  Trade. 
Dr.  G.  Watt  (Diet.  Econ.  Prod.  India,  Vol.  V.,  p.  76)  shows  that  the 
trade  has  expanded  from  about  3  cwts.  in  1832   to  8»461,374  cwts. 
in  1888-89. 

Erythroxylon  Coca  grown  in  India.* 

Several  samples  of  Erythroxylon  Coca  leaves,  grown  in  various 
districts  in  India,  have  been  examined  by  Warden ;  the  mode  of 
culture,  altitude,  and  meteorological  characters  of  the  district,  the 
kind  of  soil  and  manuring,  and  the  methods  of  curing  being  taken 
into  consideration.  The  alkaloid  was  estimated  by  Squibb's  modified 
method:  the  dry  pulverized  leaves  were  moistened  with  alcohol 
acidified  with  sulphuric  acid,  percolated  with  alcohol,  the  percolate 
mixed  with  acidified  water,  and  extracted  with  ether,  then  rendered 
alkaline  with  sodium  carbonate,  and  again  extracted  with  ether.  This 
extract  was  washed  twice  with  water,  dried  and  weighed;  the 
amounts  of  <*  crude  alkaloid"  so  determined  are  given  in  the  follow- 
ing table: — 


I>i8trict  where  grown. 


Moisture^ 


Per  cent«  dry  leaves. 


Afih. 


Crude 
aklaloid. 


Banchi,  young  leaves    ., 


n 


mature  leaves  . 


Arcuttipore,  Cachar     .., 


>» 


tj 


Darjeeling 
Alipore,  Calcutta 

Matelli 

Chulsa,  Dooars ... 


••• 


Jaunpore 


••• 


6*18 

6-71 

1139 

8-22 

8-99 

0883 

6-08 

7-39 

1-369 

6-72 

6-36 

1-671 

10-37 

7-58 

1115 

10-42 

10-23 

0-358 

0'30 

1218 

1-022 

6-71 

10-05 


7-62 
12-64 


0-610 
0-571 


•  Chem,  AVic*,lviii.,  219-251,  260-262,273-270 ;  /awrn.,  OhenuSic,  March,  1889. 
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The  crude  alkaloid  was  very  faintly  yellow,  and  in  no  case  showed 
any  tendency  to   crystallization,    although  attempts   were  made  to 
induce  crystallization  by   extracting  at   various   temperatures,   mud 
without  applying  heat,  and  by  employing  different  acids  and  solTent& 
The  allakoid  obtained  is,  nevertheless,  quite  similar  to  cocaine  from 
other  sources  in  its   physiological  action,  except  that  it  seems  to  be 
more  active.     It  dissolves  readily  in  hydrochloric  acid,  and  yields  a 
soluble  and  insoluble  platinochloride,  the  former  containing  18*75, 
the  latter    18*88   per  cent,   of  platinum;   discrepancies    from  the 
theoretical  are  assumed  to  be  due  to  a  variable  quantity  of    cocamix^ 
(Hense,  Am.  Journ,  Pharm,,  1887,  p.  455)  in  the  alkaloid  from  Indiai 
leaves.     Both  platinum  salts  yielded  bases  producing  marked  anaes- 
thetic effects  on  the  tongue ;  Howard  has  observed  that  the  insoluble 
platinochloride  obtained  from  other   leaves  was  devoid  of    this  pro- 
perty {Pharm,   Journ.  and  Trans, ^Jvlj  23,  1BB7).    In  one  instance, 
stellate   crystals   of  the  base  from  the   soluble   platinum  salt   were 
obtained.     Applying  Williams'  method,  the  crude  alkaloid   showed 
2  "89  per  cent,  of  impurity,  but  the  precipitates  were  not  crystalline. 
It  is  noted  that  after  the  addition  of  ether  to  the  acidified  alcoholk 
solution,  larger  deposits  of  the  sulphur-yellow   cocatannic  acid  were 
obtained  from  those  samples  containing  the  highest  percentages  of 
alkaloids ;   it  is  honce  suggested  that  possibly  cocaine  exists  in  the 
leaves  as  cocatannate. 

Methods  of  cultivating  the  plants  are  described:  the  leaves  are  fiist 
gathered  1^  years  after  transplanting,  subsequently  whenever  they  are 
sufficiently  mature ;  and,  although  the  method  of  curing  does  not 
appear  to  affect  the  quality  or  quantity  of  the  alkaloid  obtained, 
nevertheless  it  is  best,  taking  into  consideration  Paul's  experience,  to 
dry  them,  soon  after  gathering,  at  as  low  a  temperature  as  possihk^ 
and  when  dry  and  cold  to  pack  them  closely  in  air-tight  chests,  as 
they  are  very  hygroscopic.  The  quantity  of  alkaloid  produced 
increases  with  the  age  of  the  plants  (which  attain  a  height  of  from 
2  to  6  feet)  up  to  10  years,  and  after  20  years  a  slight  falling  off  is 
observed,  although  they  are  in  their  prime  even  when  35  or  40  years 
old. 

From  the  above  results,  obtained  from  plants  and  leaves  of  various 
ages,  it  would  seem  that,  in  India,  neither  altitude  nor  rainfall  have 
much  influence  on  the  proportion  of  alkaloid  in  the  leaves.     The  ash 
ia  all  cases  except  one,  was  white,  the  exception  being  an  ash  of  a 
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reddish  hue  from  mature  Ranch!  leaves.     A  partial  examination  of 
some  of  the  ash  showed  that  they  contained  the  following  percentages  :-^ 


Samples  from 

Soluble 
constitaents. 

E  cal.  as 
KHO. 

Darjeeling      

Alipore,   (Calcutta      

Arcuttipore,  Cachar 

JMLateJii            ,,,         .,,         ,,,         ,,.         .,, 

44*42 
34-60 
69-02 
6417 

29-26 
19'13 
29-84 
31-36 

So  that  both   nitrogenous  and  potash   manures  will  probably  be 
required  in  the  future  to  keep  up  the  yield  from  the  same  plantation* 

Fruit  of  Erythrozylon  Coca, 

The  fresh  ripe  fruit  weighed,  on  an  average,  *168  gram  each  ;  they 
were  bright  scarlet  in  colour,  and  possessed  a  distinctly  sweetish  taste, 
but  though  masticated  at  various  times,  no  physiolgical  action  on  the 
mucous  membrane  of  the  mouth  was  observed.  Dried  in  vacuo  over 
sulphuric  acid,  the  original  tint  was  only  slightly  deepened,  and  this 
method  of  desiccation  was  employed  in  preparing  the  fruit  for 
analysis. 

Microscopically  described,  the  fruit  from  without  inwards  presents 
first  a  single  row  of  brick-shaped  cells  forming  the  epidermis ;  within 
them  is  a  single  row  of  very  large  cells  containing  a  mass  of 
starch  granules  and  scarlet  colouring  matter.  Next  comes  the  pulp, 
composed  of  parenchymatous  cells,  containing  starch  and  granular 
matter.  Then  the  shell,  composed  of  an  outer  layer  of  stony  cells, 
like  bone  cells,  which  are  of  considerable  length ;  within  this  layer  is 
a  row  of  scalariform  vessels,  and  then  several  rows  of  pitted  vessels. 
Then  the  almond,  the  cells  of  which  are  full  of  starch. 

The  petroleum  ether  extract  was  a  deep  reddish  semi-solid  residue, 
which,  on  microscopic  examination,  was  found  to  contain  lameUss  and 
needles  of  a  claret  colour.  It  contained  no  alkaloid,  and  melted  at 
84 — 35°  C.  A  po^on  was  saponified  with  alcoholic  potash,  and  when 
cold  agitated  with  ether.  At  189 — 191°  this  extract  melted  to  a  clear 
yellow  liquid,  which  cooled  to  a  brittle  transparent  mass.  Heated 
between  watch -glasses  for  several  days,  a  white  sublimate  was  obtained, 
but  the  amount  was  far  too  small  to  admit  of  a  melting  point 
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determinatibii,  or  the  application  of  other  tests,  in  order  to  estaUkh 
the  identity  of  this  compound  with  phytosterin  or  analogous  choles- 
terin-like  principles.    The  fatty  acids  melted  at  53 — 54*^, 

The  powdered  fruits  were  then  exhausted  with  ether,  whidi 
dissolved  out  an  alkaloid,  haying  a  slight  numbing  sensation  on  ths 
tongue,  and  appearing  to  be  cocaine. 

Absolute  alcohol  then  removed  cocatannic  acid  and  an  alkaloid  ;  and 
finally  water  extracted  colouring  and  albuminous  matters,  and  some* 
thing  which  reduced  alkaline  copper  solution  on  boiling. 

The  percentage  composition  of  the  fruit  as  deduced  from  tJie 
examination  may  be  arranged  as  follows : — 

Moisture  lost  at  100^  C.  after  partial  desiccation  over 

sulphuric  acid 5*423 

Jls/i  •••       •••  •••  •••  •••  •••  ••#  *««  4'^/X 

Petroleum  ether  extract  containing  3 "021  per  cent,  of 
glycerides  of  fatty  acids,  and  1*519  per  cent,  of  im- 
pure phytosterin  (?)  with  colouring  matter 4-510 

Ether  extract,  soluble  in  petroleum  ether  '232  per  cent., 
soluble  in  water  and  containing  cocaine  *11  percent., 
soluble  in  absolute  alcohol  '069  per  cent.,  soluble 
in  ether  but  insoluble  in  petroleum  ether,  alcohol  or 
water  -029  per  cent.  ,  -440 

Absolute  alcohol  extract  containing  cocatannic  acid  and 
a  trace  of  alkaloid      3-82Q 

Aqueous  extract 23*440 

(C.  /.  H,  JFarden,  Pharm.  Journ.j  July  5tii,  1890.) 

RUTACEJE. 

Oil  of  Lemon. 

V.  Olivieri  {Cazz,  Chim,^  xvi.,  318)  found  in  oil  of  lemon,  besides 
the  limonene  (Wallach),  also  another  terpene  C^°H",  boiling  at 
170— 170-5°  0.(338— 339°  F.),thetetrabromide  of  which  fuses  si 
31"  C.  (88°F.),  but  the  dihydro-chloride  showmg  the  characteristics 
of  limonene.  From  the  higher  boiling  portions  the  author  has  far> 
thermore  isolated  a  sesquiterpene  C"H"*,  boiling  at  240— .242° 
C.  (464—468°  F.),  which  increases  in  quantity  with  the  age  of 
the  oil.  For  detecting  adulteration  with  turpentine,  the  author 
recommends  the  use  of  the  polarimeter.    Lemon  oil  is  Isevogyre 
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(a)ii  =  —65°,  while  oils  of  turpentine  are  more  or  less  dextrogyre. 
(French  oil  of  turpentine  is  leevogyre.)  (Am.  Joum.  Fkarm.y 
Dec.  1891. 

Neroli  oil. 

In  order  to  be  able  to  submit  neroli  oil  to  a  closer  examinatioD, 
Messrs.  Schimmel  obtained  in  the  spring  of  last  year,  from  the 
Riviera,  a  large  quantity  of  the  flowers  of  the  bitter  orange.  The 
blossoms  were  consigned  preserved  in  diluted  sea-water,  and  were 
received  in  good  condition  with  the  full  odour  of  fresh  flowers. 
From  the  equivalent  of  560  kilos  of  fresh  flowers,  there  was  obtained 
by  a  process  of  cohobation  0*460  gram  of  pure  neroli  oil,  which  in 
many  respects  differed  from  the  best  French  distillates  met  with  in 
commerce.  It  had  a  specific  gravity  of  0*887,  and  was  optically 
inactive.  Already  at  a  temperature  of  +  11°  C,  it  showed  an 
abundant  separation  of  a  solid  body  in  fine  shining  scales.  At  0° 
the  oil  solidified  to  amass  of  the  consistence  of  butter.  The  stearop- 
tene  of  neroli  oil,  like  the  stearoptene  of  rose  oil,  appears  to  be  a 
paraffin-like  body ;  it  can  be  separated  from  the  liquid  portion  of  the 
oil  by  the  addition  of  90  per  cent,  alcohol,  in  which  it  is  difficultly 
soluble.  The  specific  gravity  of  eleven  samples  of  commercial  neroli 
oil  obtained  from  the  best  sources  varied  between  0*875  and  0*885 
at  15°  C.  Of  nine  oils,  one  was  optically  active,  whilst  the 
others  were  all  dextrorotatory,  the  rotation  varying  between  -f  0°52' 
and  +  9°40^.  Only  one  solidified  at  0°  C,  the  others  remained 
liquid  and  did  not  show  any  separation  of  stearoptene  upon  the  addi- 
tion of  90  per  cent,  alcohol.  The  cause  of  these  differences  between 
Messrs.  Schimmel's  distillate  and  commercial  samples  is  not  expli- 
cable  without  further  investigation. 

JBgle  Marmelos. 

The  extract  from  the  flower,  called  in  English  Marmel  water,  and 
known  in  Sinhalese  as  ^'  Pinidiya,"  is  used  by  the  natives  as  scent  one 
festive  occasions.  It  is  also  sometimes  added  in  the  preparation  of 
sweetmeats  for  flavouring  them.  During  the  flowering  season,  boys 
and  men  in  the  villages  surrounding  Colombo  may  be  seen  plucking 
the  flowers  and  bringing  them  in  baskets  to  the  town  for  sale,  wher 
they  are  readily  bought  for  distillation.  An  infusion  of  the  flower  is 
also  used  as  a  cooling  drink.  (H,  D.  Lewis  in  **  Trop.  Agric^^'*  Sept. 
1889,  p.  218.) 
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SIMARUBEiE. 
QuaBsine. 

Oliveri  and  Denaro  give  the  following  mode  of  preparation  d 
quassine  {Gaz,  Chim,  Ital.y  No.  XIV.):  Infuse  for  six  hours  10  kilo- 
grams  of  powdered  quassia  with  45  liters  of  boiling  water,    ^Hng 
care  to  retain  the  heat.     Decant   the  liquid  and   make   a   second 
ixifusion.     Unite   the  liquors  and  evaporate  to  10  liters^  filter  and 
precipitate  with  q.  s.  of  tannin.     Hace  this  impure  tannate  of  quas- 
sine upon  a  filter,  wash   carefully,   dUute   with   water,  tieat  vith 
carbonate  of  lead,  and  dry  in   a  water -bath.     Treat  the  taonate  d 
lead  and  quassine  two  or  three  times  with  boiling  alcohol,    and  distil 
the  united  liquors.    The  residue  deposits  crystals  of  quassine  mixed 
with  resinous  matter.     Fuiify  by  repeated  crystallizations  in  alcohol 
and  water.    Thirty  kilograms  of  quassia   give  10    grams  of  pore 
crystallized  quassine.     Evaporations   should   be  made   slowly  and 
alkaline  reactions  should  be  avoided. 

BXJRSERACEiB, 

Chemistry  of  Myrrh* 

Dr.  Oscar  Kohler  publishes  the  results  of  a  chemical  ezaminatioi 
of  Myrrh  from  Sumali  {Archiv.,  June  2,  1891,  p.  291):  Ash  2-7» 
per  cent.,  portion  soluble  in  water  57  to  59  per  cent.,  consisting  of  i 
gum,  C'H^^O^.  The  portion  soluble  in  alcohol  was  a  mixture  d 
resins.  The  greater  portion  was  an  indifferent  soft  resin  (C)  solabk 
in  ether,  C««H*«0'.  Two  bibasic  acid  resins,  one  (A)  C^*H*W, 
and  the  other  (B)  C««H"0'.  The  essential  oil  7  to  8  per  cent.; 
the  principal  constituent  corresponds  to  the  formula  C**H**0.  If 
the  formula  for  A  resin  be  doubled,  all  three  formula  will  contain  26 
atoms  of  carbon,  and  the  resins  differ  in  the  amount  of  oxygen  they 
contain— 

Indifferent  resin  C  =  0««H«»0«  (0H)». 

Resin  acid    B         =  C«*H»»0». 

Resin  acid    A         =  C*«H"Oi«. 

MELIACE^. 

Naregamiaalata. 
Naregamia  has  been  physiologically  investigated  by  Dr.  Stefan 
Bchcengutof  Vienna.  He  used  it  in  24  cases,  namely,one  of  dysentezy 
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^ne  of  pleurisy,  two  of  pneumonia;  four  of  lemphyseina,  ^ve  of  bron- 
tchitis;  five  of  heart  failure,  and  seven  of  tuberculosis  bf  the  lungs  in 
different  stages.     One  to  three  grammes  of  the  tincture  were  given 
daily  in  doses  of   3/10  to  6/10  of  a  gramme.     Dr.  SchOingut'  foUnd- 
the  tincture  to  act  as  an  emetic   in  doses  of   1  to   2   grammes.     No 
styj^tic  or  other  action  on  the  digestive  organs  was  observed,   and  no 
benefit  was  derived  from  it  in  the  case  of  dysentery i     Hie  says : 
^'  Further   experiments  in  this  direction   were  Suspendied^   and  the 
application  of   the  remedy  was  confined   to  diseases  of  the  air  pas^ 
sages.    In   such   cases  Naregamia   has  proved  to  be  an   excellent 
^xpectorani,  and  especially  in  cases  where,  with  a  limited  amount  of 
secretion  in  the  bronchi)  a  disposition  existed  to  extreme  coughing^ 
but  where  there  was  the  presence  of  a  tough  and  tenacious  sputum 
i)(rhich  embarrassed  the  elimiuation  of  this  undesirable  factor.     In  one 
case  of  bronchial  catarrh,  which  from  time  to  time  betrayed  asthma- 
tic  symptoms,  Narogamia    rendered   groat   service.     In   a  number 
6t  cases  of  heart  difficulty,  comprising  two  of  fatty  degeneration  oi 
the  heart  in  which  catarrh  of  the  air  passages  existed,  Naregamia 
jJroved  itself  very  serviceable.     In  the  case  of  one  patient  with  fatty 
heart,  aftel*  several  days'  use  of  Naregamia  the  objective  syniptoms 
bf  catarrh     disappeared,   the   rasping  diminished   niaterially,    and 
although  the  quantity  of  the   sputum  at  first  increased^    it  finally 
^dmost  ceased. 

Dr.  dcho^iigut  also  states  that  the  tinctiirc  of  Naregamia  has  a 
decidedly  beneficial  action  in  cases  of  pulmonaiy  emphysema,  and 
that  it  seemed  to  aid  the  expectoration  in  pneumonia  duiing  the 
period  of  re-solution  where  the  r/iles  Were  prominent  and  frequent. 
In  the  case  of  patients  affected  with  dyspnoea,  he  found  that  the 
breathing  became  less  difficult  under  its  influence,  but  the  effects 
seemed  to  be  due  to  an  iricreased  freedom  of  expectoration  and  the 
(Consequent  l*enioval  of  accumulated  secretions  from  the  lungs,  an 
opinion  Which  agrees  with  the  results  of  experiments  on  animals  by 
Prof,  von  Basch,  showing  that  it  has  no  direct  action  on  the  respira- 
tbry  centres. 

No  special  influence  on  the  circulation  has  been  observed  under 
the  influence  of  Naregamia,  only  a  short  and  irregular  increase  of 
pressure  being  noted  after  large  doses  reaching  up  to  5  grammes. 

'     Naregamia  does  not  exert  any  perceptible  effect  upon  the  digest 
live  organs,  and  no  toidc  properties  reside  iu  the  remedy^        « 
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SAPINDACE^. 
Sspindus  Honey. 

(Letter- to  the  Honorary  Secretary,  Bombay  Natural  History  So&eiy.) 

I  am  sending  you  a  box  of  dead  bees  I  picked  up  nnder  a  tree  noir 
in  flower  in  the  gardens,  Sapindus  emarginaiue.  The  tree  begins  to 
flower  about  the  middle  of  October,  and  bears  a  profusion  of  small, 
whitish,  inodorous  blossoms  which  attract  the  bees.  It  Beems  rerj 
strange  that  insects  possessing  such  a  wonderful  instinct  should 
drink  the  nectar  from  the  flower  and  get  killed  in  this  waj,  for 
I  found  them  dead  in  thousands  tmder  the  tree.  The  effect  produced 
appears  to  be  that  of  a  powerful  purgative,  and  there  are  novr  num- 
bers of  bees  buzzing  about  on  the  ground  unable  to  flj,  (Thos,  E. 
Storey^  Oodeypore,  December^  1890.) 

The  bees  sent  were  Apis  indica.  It  appears  from  this  letter  that 
the  nectar  in  the  flowers  of  the  Soap -nut  tree  contains  saponin^  the 
active  principle  of  the  plant.  The  fact  here  recorded  has  not  escaped 
the  attention  of  the  Hindus,  as-  Sanskrit  writers  mention  a  plant 
or  flower  growing  in  Malwa  which  they  call  Bhramara-mszJi 
Bhringamari,  or  Bhramarari,  i\e.,  *^  bee-killing." 

Bchleichera  trijugft*  Wilid. 

The  seed-oil  of  this  tree,- which  is  known  in  the  Sunda  Islands 
under  the  name  *'  Macassar  oil,"  and  enjoys  a  great  reputation  as  a 
hair  dressing  and  means  of  removing  scurf  and  eczema,  has  been 
submitted  to  examination  by  Messrs.  Thummel  and  Kwasnie 
(Pharm.  Zeit.,  May  20,  p.  814).  It  was  found  that  the  seeds,  which 
contained  no  starch  grains,  yielded  to  petroleum  ether  68  per  cent. 
of  fixed  oil,  but  from  the  seeds  freed  from  epidermis  only  46*8  per 
cent,  was  obtained  by  pressure.  The  oil  was  in  both  cases  of  ^e 
consistence  of  butter,  yellow,  mUd  in  taste,  and  with  an  odour  ol 
bitter  almonds.  It  melted  at  21^  to  22®  C,  but  after  long  standing 
the  more  solid  glycerides  separated,  melting  first  at  28^  and  appear* 
ing  under  the  microscope  as  fine  needles.  The  fatty  acids,  with  the 
exception  of  3*14  per  cent,  of  free  oleic  acid,  were  present  as  glyce« 
rides.  Of  those  in  combination  70  per  cent,  consisted  of  oleic  acid, 
and  of  the  solid  fatty  acids  5  per  cent,  was  palmitic  acid  and  25  per 
cent,  arachic  acid,  the  characteristic  acid  of  the  groundnut.  Laurie 
acid  vifiLB  not  present,  and  of  the  volatile  fat  adds  only  acetic  acid 
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and  no  butyric  acid  could  be  detected.  Hydrocyanic  acid  was 
found  in  the  oil  and  in  the  seeds,  being  determined  as  0*03  per  cent. 
in  the  former  and  0*62  per  cent,  in  the  latter.  No  amygdaUn  could 
be  detected  in  the  seeds^  but  hydrocyanic  acid,  benasaldehyde  and 
.^rape  sugar,  possibly  the  decomposition  products  of  it,  were  found. 
A  small  quantity  of  oane-sugar  was  also  separated  in  the  crystallized 
form  (Pharm.  Journ.,  May  30th,  1891). 

Saponin. 

The  varying  statements  made  by  different  authors  in  respect  to 
saponin  have  induced  Dr.  Hesse  to  attempt  to  ascertain  whether  the 
substances  described  in  recent  years  under  that  namB  are  identical ; 
and,  if  so,  by  what  empirical  formula  saponin  would  be  best  repre- 
sented {Arnialethy  colxi.,  371).  The  first  question  he  answers  in  th 
affirmative*  having  arrived  at  the  conclusion  that  pure  saponin  from 
quillaia  bark  is  identical  with  that  obtained  from  various  caryophyl- 
laceous  plants,  and  with  senegin.  As  to  the  second,  Dr.  Hesse  favours 
the  formula  C'*H*"0^*,  assuming  the  correctness  of  the  formula 
attributed  by  Rochleder  to  sapogenol,  the  decomposition  product, 
together  with  three  molecules  of  glucose^  of  saponin,  and  that  the 
reaction  goes  on  in  the  normal  way,  one  nu)lecule  of  water  being 
takeu  up  for  each  nM>lecuIe  of  glucose  split  o£E.  The  successive 
decompositions  effected  by  acids  may  then  be  represented  as  follows : — 

2  C"H*«0"  +6  H*0=  2  C»*H"0«  +  6  C"Hi*0\ 

Saponin..  Sapogenol. 

2  0**H"0^'  +  5H*O=  C«*H'*0»  +6C*H"0». 

.  Sapogonin. 

2  C*'H"0^'  +  6  H*0=  C*°H"0»»  +  4  C«H^«0«. 

Saponetin. 

2  C»«H"0^'  +  4H»a=2  C*°H"0'  +4  C"H"0^ 

Saporetin. 

(Pharm,  Journ.,  May  2nd,  1891.) 

R.  Kobert  considers  that  there  are  a  series  of  saponins  of  the 
general  formula  C°H""^0^°,  several  of  which  are  known.  Saponins 
of  the  same  formula  and  of  the  same  chemical  properties  appear  to 
have  different  physiological  characteristics,  and  show  great  differences 
in  their  poisonous  action.  The  sapotoxin  of  the  Agrostenima  Githargo 
(com  cockle),    one  of    these    substances,    is   absorbed    both   by 
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mibcutaiieous  tissiies  and  by  the  intestinal  cana],  and  thus  acis  as  a 
dangerous  poison.  It  is  recommended  that,  before  using*  this  seed 
as  food,  the  shell  and  cn^bryo  should  be  separated.  {^Ohtm,  Ceuit^^ 
1891,  ii.,  170.) 

AXACARDIAOE.E, 
Mango  Kernels. 

Hindu  doctors  consider  the  kernels  of  the  unripe  Mang^o  froii  to 
be  very  astringent,  much  more  so  than  the  kernels  of  tbe  ripe  fruits. 
Mohideeu  Sheriff  and  P.  S.  Mootoosawmy  speak  highly  of  the  pow- 
dered kernels  as  a  ron>edy  for  diarrhoja  in  place  of  chalk  powden 
In  times  of  scarcity  the  boiled  seeds  have  been  used  by  the  natiFes  at 
a  food.  An  analysis  is  here  given  of  th^  kernels  of  unripe  and  rip« 
Mango  fruits : — ; 


••• 


Tannin 

Sugar  and  Gum 
Asn             •».          ,,, 
Moisture     .. 
Besidue      


••• 


••• 


Vnripe. 

Eipe. 

14-28 

1475 

8-97 

8-45 

4-90 

6  00 

1-98 

2-32 

1122 

n-28 

5BG5 

57-20 

100-00         100-00. 


The  residue  consisted  mostly  of  starchy     The   fat,   after   washing 
with  alcohol,  melted  at  31*^  and  became  solid  again  at  3u^.     (DM.) 

Anacardio  Aoid  as  Hair  Dye. 

The  pigmentary  properties  of  the  viscous  liquid  secreted  nnde:^ 
the  pericarp  of  the  cashew -nut  {Anacardium  occidetUale)  has  long 
been  known,  and  the  liq^uid  has  been  stated  to  yield  a  good  iudehbk 
stamping  ink.  According  to  Herr  Gawalowski  (ZciV.  ost  Apot,-  Ter., 
Sept.  10,  p.  485),  the  ammonium  salt  of  anacai'dic  acid  (C**H**0"*)j 
one  of  the  constituents  of  the  liquid,  can  be  advantageously  used  as  a 
means  of  darkening  the  hair.  For  this  pui*pose  the  hair  is  lirst 
moistened  with  an  aqueous  solution  of  the  salt  and  afterwards  combed 
with  a  comb  that  has  been  dipped  in  a  solution  of  ferrous  sulphate, 
or  the  ammonium  anacardate  may  be  applied  in  a  pomade  or  oil,  and 
instead  of  the  solution  of  ferrous  sulphate  an  oleate  of  ii'on  ipay  be 
employed.    It  is  stated  that  after  a  short  exposure  to  the  air  thebaic 
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BO  treated  assumes  a  more  or  Jess  dark  odour,  which  is  tolerably 
persistent,  but  nothing  is  said  as  to  Uic  exact  tint.  It  is  obvioi^s  that 
anacardic  acid  used  for  this  purpose  must  be  quite  free  from  the 
acrid  cardol  that  accompanies  it  in  the  nut.  Herr  Gawalowski  directs 
that  it  should  he  prepared  \xy  treating  the  residue  from  the  evapora- 
tion of  an  ethereal  extract  of  the  crushed  pericarp  with  water  as 
long  as  the  washings  showed  traces  of  tannic  acid,  then  dissolving  it 
\n  15  to  ^0  parts  of  alcohol,  shaking  the  solution  vigorously  with 
freshly  precipitated  lead  hydrate,  filtering  and  washing  the  precipitate 
"^ith  alcohol  and  decomposing  the  lea^  salt  so  obtained  \vith  fleshly 
prepared  ^iu^ph^de  of  c^n^n^onium  and  mteiing.  Upon  ^tro^g^y  cooling 
the  ^trt^te,  which  contains  tl^e  ammpniun^  salt  of  anac^d^c  ^ci4  and 
excess  of  an^n^onium  sulphide,  c^nd  treating  ^t  with  sulphuric  acid, 
the  acid  separates  ^t  once  s^  a  soft  mas^  which  afte^  b^eing  pjresaed 
between  Qlter  paper  is  di^so^ve^  in  an^monitv  an4  thei\  rema^i\s  soJiuble 
^n  water.  Acco^-ding to  Dymock  (  [^<?y.  Mat.  Med.  JK  InA'x  p.  ^99), 
^  tar  obtained  in  roasting  the  nuts,  and  Itirgely  used  in  India  for 
tarring  wood,  contains  about  90  per  cent,  of  anacardic  agid  ai\d 
H{).  per  cent,  of  ci^rdol,     (P/fan/^,  Journ.^  Qct.  3rdj  1891.) 

JiEGUMINQSuE. 
fL  description  of  the  preparation  of  Catechu  or  C^toh^ 

The  merchants  of  ^asik,  Gangapur,  and  other  towns  engage  tl\e 
services  of  the  Kdtoris^  for  the  purpose  of  manufacturing  Catechu. 
It  is  usual  with  these  merchants  to  descend  into  the  Ooncan  at  the 
termination  of  the  rains.  They  ent«r  into  an  arrj^ngement  with 
several  of  the  chief  t{aiks  to  proceed  with  them  for  the  purpose  of 
preparing  the  required  quantity  of  Catechu.  As  the  Kiitoris  are 
generally  in  debt  to  the  grain-dealers  of  the  different  villages,  near 
Vhich  they  reside,  the  traders  adjust  matters  with  the  grain  dealers 
\y  paying  partj^  and  becon^ing  responsible  for  the  balai^ce  of  the  debt, 
on  the  return  of  the  Katori  to  his  old  residence.  The  trader  being 
joined  by  the  K^toris,  the  latter  select  a  spot  where  the  Khair  trees 
(Acacia  Catechu')  are  numerous.  The  merchant  then  begins  to  erect 
an  extensive  sh^d,  but  as  he  has  only  one  or  two  servants  and  three 
or  four  matchlock  men  with  him,  he  employs  the  Katoris  to  build  it. 


*  ^?jt«f  or  ^fT^^f  the  name  of    a  jungle  tribe  in  Western  India,  whose 
principal  occupation  is  the  ooUection  of  7[fl  or  Catechu. 
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These  sheds  often  coyer  one  or  two  begahsof  gronnd.-  In  the  oeotrs 
a  temporary  dwelling  is  built,  in  which  the  merchant  resides  and 
lodges  his  supply  of  stores  for  the  consumption  of  the  Elatoris  and  bis 
own  establishment.  The  following  are  generally  the  articles  in  store: 
Bice,  ndchnij  urid^  onions,  garlic,  pepper,  salt,  turmeric,  cocoanats^ 
cumin,  asafoetida,  salt«fish,  ghi,  oU,  tobacco,  steel,  arrack,  and  varions 
sorts  of  ooajse  cloths.  These  things  are  disposed  of  to  the  Kdtoiis  at 
from  -  50  to  75  per  cent  above  their  value  in  the  neighboozing 
markets. 

The  Katoris  erect  their  bhoongat  or  huts  around  the  merofaauVs  shed, 
and  in  front  of  their  hut  they  prepare  the  tdroo  or  fire-place.  They 
form  the  fire-place  by  digging  a  trenoh  four  or  five  cubits  in  length 
and  one  in  breadth,  which  they  cover  at  the  top  and  leave  the  ends 
open  to  admit  the  air  to  pass  fi'eely  through.  In  the  top  there  ara 
twelve  small  round  holes  to  receive  an  equal  number  of  pots. 

Before  they  commence  the  operation  of  cutting  any  billets  of  wood, 
they  perform  certain  propitiatory  rites,  by  worshipping  one  of  the 
Khair  trees.  leaving  procured  a  cocoanut,  some  red  pigment,  and 
a  little  frankincense,  they  select  a  tree  for  their  purpose,  rub  the  red 
pigment  on  the  trunk  near  the  root,  bum  the  frankincense  in  front 
of  it,  and  then  break  the  nut ;  after  which  they  join  their  hands 
in  a  supplicatory  position,  and  address  themselves  to  the  tree,  asking 
it  to  bless  their  undertaking,  and  to  allow  them  to  prepare  abund* 
ance  of  good  catechu.  Having  constituted  the  tree  by  this  cere- 
mony, a  subordinate  deity,  which  they  term  Ran  Shea  Wdria^  they 
divide  the  consecrated  cocoanut  among  those  present.  Each  family 
possessing  a  fire-place  performs  a  similar  ceremony.  They  make 
one  or  two  incisions  in  the  trunk  of  the  tree  during  these  rites,  but 
will  not  cut  it  down  at  the  time,  although  these  trees  are  sometimes 
cut  down  at  a  subsequent  period. 

The  following  day  the  K^toris  proceed  into  the  jungle  and 
examine  the  Khair  trees.  They,  in  the  first  instance,  strike  two  or 
three  blows  with  an  axe  deep  into  the  trunk  of  a  tree  to  obtain  a 
chip  from  near  the  centre,  and  if,  upon  examination,  it  appears  to 
have  attained  maturity,  that  is,  if  it  is  of  a  red  colour  (termed  by 
them  mdrhi),  and  there  appears  a  white  crust  formed  by  the  inspis- 
sated juice,  they  are  satisfied  the  tree  is  a  valuable  one  and  they  cut 
it  down.  These  people  have  a  superstitious  dread  of  bad  luck  attend* 
ing  their  operations,  and  they  object  to  a  person  speaking  while  a  trec^ 
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which  they  are  cutting,  is  in  the  act  of  falling  •  The  branches, 
bark,  and  the  white  portion  of  the  wood  are  cut  away  when  the  tree 
has  been  felled,  and'  it  is  then  taken  home.  The  length  varies 
from  four  to  six  feet,  and  as  the  wood  is  extremely  hard,  the  cut- 
ting of  one  billet  is  considered  sufficient  labour  for  the  day.  The 
next  day,  early  in  the  morning,  they  cut  these  bUlets  into  chips ;  how- 
ever, they  are  careful  not  to  cut  more  at  one  time  than  may  be 
required  for  the  boiling  operations  of  the  day,  as  they  think 
the  chips  would  be  too  dry  on  the  second  day.  To  enable  them  more 
conveniently  to  cut  these  hard  billets  into  chips,  they  drive  three 
pieces  of  timber,  each  having  forked  branches,  of  different  lengths, 
firmly  into  the  ground  about  half  a  pace  distant  from  each  other,  and 
the  lowest  being  on  a  level  with  the  earth.  The  billet  is  placed  in  a 
sloping  position  in  the  forks,  and  lies  quite  secure  to  be  cut.  The 
chips  are  heaped  near  the  fire-place,  after  which  the  men  take  their 
breakfast,  and  then  proceed  to  the  jungle.  The  labour  attending  the 
boiling  process  always  devolves  on  the  females :  the  Kdtori's  wife  or 
wives  (for  they  sometimes  have  two  or  three)^  when  she  has  finished 
her  own  breakfast,  kindles  the  fire  in  the  tdroOy  and  then  puts  two 
handfuls  of  chipSj  neither  more  nor  less,  into  ten  of  the  pots,  leaving 
the  one  at  each  end  empty  ;  water  is  poured  in  until  it  rises  four 
fingers'  breadth  above  the  chips ;  this  is  ascertained  by  means  of 
a  small  stick  marked  like  a  scale,  the  lines  being  distant  from  each 
other  a  finger's  breadth. 

It  has  been  mentioned  thattHere  are  twelve  holes  in  each  fire-place 
to  hold  that  number  of  pots,  but  should  the  persons  composing  the 
family  be  sickly  or  old,  they  will  most  likely  only  use  six  pots  }  each 
of  these  pots  will  contain  about  three  quarts  of  liquid.  The  pots 
at  each  end  are  only  used  during  the  second  and  third  stages  of  the 
process.  When  the  liquid  has  been  well  boiled  and  evaporated  to  a 
finger's  breadth  under  the  surface  of  the  chips,  they  take  the  pots 
successively  off  the  fire,  and  pour  the  liquid  into  one  of  the  empty 
ones  ;  after  it  has  been  well  boiled  in  this,  they  apply  the  scale,  and,  if 
it  is  ready,  they  transfer  it  to  the  other  empty  pot»  It  is  boiled 
down  in  this  pot  till  it  has  attained  what  they  consider  the  requisite 
degree  of  consistency,  and  then  emptied  into  a  trough  made  of  the 
Pangara  tree  (JSrythrina  indica),  as  the  timber  is  soft  and  readily 
absorbs  water.  The  women  now  fill  the  pots  with  freah  chips,  and 
the  boiling  process  is  thus  continued  until  evening. 
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Should  the  liquid  In  liny  of  the  pots^  during  the  boiling  processf 
take  a  longer  time  than  usual  to  thicken^  some  of  it  is  taken  out  and 
put  into  one  of  those  pots  in  which  the  chips  remain  and  wfaicli  had 
just  be^n  strained.  Whenever  they  find  the  liquid  overflow  the  pot 
from  excessive  ebullition^  they  sprinkle  a  little  bran  on  it  to  make  it 
subside. 

When  thd  men  return  home  in  the  evening,  eack  with  his  billet  of 
wood,  they  examine  the  liquid  deposited  in  the  dul  or  trough,  and^ 
for  the  purpose  of  drying  the  substance  and  rendering  it  more  adhesive^ 
they  use  a  pie<3e  of  old  kamli  (country  blanket),  with  which  they  keep 
stirring  the  liquid  for  two  or  three  hours.  TUey  ufie  the  Uamli^  as 
the  kat  (catechu)  does  not  adhere  to  it,  and  it  is  left  exposed  during 
the  night  that  it  may  cool  and  become  firm.  If  after  the  usual  time 
they  find  tlie  kdl  continues  railier  moist,  and  that  it  does  not 
appear  to  possess  a  sufficiently  adhesive  quality,  they  bury  it  in  the 
earth  for  three  or  four  days,  after  which  it  becomes  dark  and  hard^ 
but  the  people  never  eat  kat  of  this  description ;  it  is  used  by  xhasona 
who  mix  it  with  linid. 

By  dawn  in  the  uLorning  the  feniales  al'e  tit  Work  again; 
they  take  the  k^t  out  of  the  troughs  in  masses,  and  place  it  in 
baskets,  to  permit  any  remaining  liquid  to  run  off  more  freely,  and 
at  the  expiration  of  three  or  four  hours,  they  take  the  baskets  to  the 
merchant.  Here  they  divide  it  into  small  lumps  about  the  size  of  a 
fig.  They  give  ten  of  these  lumps  foi:  a  dhabbu  (half  anna).  They 
will  sometimes  mdnilfactilre  a  sufficient  quantity  to  allow  df  thei^ 
disposing  of  the  Value  of  eight  or  ton  dhabbm  in  one  day. 

When  the  Kdtoris  deliver  the  fresh  k^t  to  the  inerchant,  it  is 
placed  on  the  ground  in  the  shade  to  dry,  with  a  quantity  of  small 
cliips  previously  scattered  over  the  place,  to  prevent  the  earth  adhere 
ing  to  the  kdt.  It  takes  three  or  four  days  to  harden ;  during  this 
time,  each  of  the  little  lumps  is  turned  over  once  a  day,  and  gently 
pressed  with  the  hand  to  accelerate  the  drying  process.  The  k^l 
must  always  be  dried  in  the  shade,  for  if  exposed  to  the  heat  of  the 
6un  it  would  dissolve  and  turn  blacki 

The  Katoris  are  paid  for  the  greater  part  in  such  hecestorite  as 
they  may  be  in  want  of,  and  whatever  balance  remains  is  credited  by 
the  merchant  to  liquidate  the  sum  duo  to  the  village  graiu-dealeni 
for  giving  the  Katoris  permission  to  quit  their  villages* 
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The  Kdtoris  thus  employed  are  not  permitted  to  sell  kit  to  other 
persons,  and  the  merchant,  to  guard  against  any  roguery  on  their 
part,  has  their  huts  searched  daily. 

The  heat  in  the  months  of  April  and  May  puts  a  stop  to  the  manu- 
facture, as  the  kiit  will  not  thicken  and  dry  when  the  atmosphere  is 
very  warm. 

When  the  whole  supply  of  kdt  has  been  dried  by  the  merchant's 
people,  it  is  piled  into  long  heaps  or  ridges,  and  previous  to  its  being 
removed  from  the  jungle  to  his  own  house,  he  deems  it  necessary  to 
propitiate  the  goddess  Bhav^ni.  Accordingly,  a  coarse  green  sdrhi,  a 
cAo/t,  some  glass  bangles,  a  small -toothed  comb,  and  a  string  of  beads 
are  placed  on  one  of  the  heaps  of  kat ;  then  some  turmeric,  red  pig- 
ment, a  casket  or  small  box  and  comb  (snt^r  <ir^);  red  lead,  a 
cocoanut,  and  frankincense  are  placed  near  the  sdrhi,  after  which  a 
sheep  and  fowl  are  sacrificed  at  the  shrine. 

It  ia  said  that  the  merchant  reckons  that  he  receives  about  ten 
seers*  of  the  kit  for  the  rupee.  {Major  A,  Mackintosh,  Trans, 
Bom.  Geograph,  Sue,,  i.,  p.  331,  1838.) 

Cedsalpinia  Sappan. 

Schreder,  in  the  Berichte  der  Deutschen  Chemischen  Gesellschaft, 
1872,  512,  and  1879,  50G,  has  shown  that  Sappanin,  the  crys- 
talline colouring  matter  of  Sappan-wood,  is  not  identical  with 
Brasilin. 

Alhagi  oamelorum. 

Aitchison  {Notes  on  Prod,  of  W.  Afyhanistan  and  N.^E,  Persia, 
p.  8)  says : — "  After  all  other  shrubs  and  plants  have  dried  up  owing 
to  the  autumnal  hot  winds,  this  still  remains  of  a  vivid  gi-een,  and 
is  eagerly  sought  for  as  fodder  by  camels,  donkeys,  and  goats. 
During  certain  seasons,  and  in  special  districts,  when  its  fruit  is 
beginning  to  ripen,  the  whole  shrub  becomes  covered  with  tears  of 
glass -like  beads,  the  largest  the  size  of  a  pea ;  this  is  the  Manna 
produced  on  this  shrub,  called  in  these  parts  tar-anjabin,  which  is 
very  extensively  collected,  both  for  local  consumption  and 
exportation.'* 


*  The  full  aeor  of  eighty  rupvus*  weight,  2  ll«. 
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The  ground-nut  oil  trade  in  Fondicherry. 

The  gi'ound-nut  oil  trado  of  Poudicherry  has  increased  enormouslj 
during   the   last   few  years :   twenty   years    ago   the  total    quantity 
exported   amounted  to  only    1,403  ca^ks,   the  whole   of  which    was 
taken  by  Mauritius  and  Reunion  ;  during  the  twelve   months  ending 
31st  December  1890,  the  total  shipment  rose  to  18,485   casks,  7,50^ 
being  congigned  to  Rangoon  and  Mouln>ein ;  large  quantities    w^ere 
also  taken  by  Calcutta,  Coconada,  Singapore,  and  Penang.     The  oil 
trade   with  Burmah,    which   scarcely  existed   eighft  years   ago,  has 
now   risen   to  a  steady  demand   for   about   700   candies   a  month. 
The  oil  is  put  up  in  English  beer  hogsheads   holding  440  lb*,  each, 
and  in  Cochin   oil  casks   containing  550   lbs.  each.     The  tabidatcd 
tables   given   below   show   the  total    shipments,    and   the    highest,. 
lowest,  and  average  prices  for   certain  given  periods.     The    ground- 
nut kernels  are  crushed  exclusively  by  the   ancient  wooden    presses 
of  exactly  the   same  pattern  which    have   been   used  for    several 
centuries;  about  1/20 'J  of  these  mills  are    employed  in  crushing  the 
keiTield — 800   at    Vilvauur,    a   village    in    the    Villapiuram   taluq, 
eighteen  miles  west  of  Poudicherry,  and  400  in  Fondicherry  and  the 
neighbouring  communes :  the  trade  is  entirely  in  the  hands  of  native 
operators,    who  buy   and  crush    the  nuts,   and  ship   and  sell    the  oil 
without   the   intervention    of  any   European  agency.     A   contpany 
was  started  at  Pondioberry  a  few  years  back  for  erecting  and  work- 
ing a  huUerie  to  be   worked  by   steam  power,    and  in    due  time    the 
mill   commenced  cnishing,   but  the   results  were   unfavourable,    the 
cost  of  working  and  of   the  raw  material  being  largely  in   excess  of 
the  vahie  of  the  oil  produced ;  after   persevering  for  upwards    of  two 
years,  company  No.  1  decided  to  close  up  the  concern  by  liquidation ; 
but  for  some  time  no  purchaser  co\ild  be  found,  and  it  was   therefore 
resjolved  to  sell  off   the  property   by  public   auction,  but   **  bidders/' 
were  not   forthcoming,    and   as  a  last   expedient  the  factory  en  bloc 
was  transferred  to  a  small  party   composed  of  original  shareholders, 
for  a  mere   song.     This   company   No.    2  soon   came  to   grief,    and 
finding  the  losses  on  working  to  be  more  than  they  cared  to  bear, 
the   mill   was  again   closed  and  advertised  for   sale.     After  a  con- 
sid(irable  delay  a  Calcutta  firm  bought  the   property,  anl  having 
made   various   improvements   in  the   machinery,    set   vigorously  to 
work  at  crushing,    but  with  no  better  result  than  that  obtained   by 
companies  Nos.  1  and  2 ;  and  the  factory   was   again  closed    for  the 
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third  time  in  about  as  many  year?,  and  company  No.  3  retired.    And 
now  the  end  of  Pondichcrry  huUerie  has  come,  and  the  machinery  is 
'  being  taken   down   and  conveyed  to  Bangalore,   where   it  is  to  be 

i-e-erected  and  worked  for  cnishing  ground-nut  kernels  :   Bangalore 
has  already  one   steam  oil  mill,    and  it  has  to  be   seen  whether   two 
'  can  be  made  to  pay.     The   complete  fjiilure  of  the   several  attempts 

'  made   to   work   the   Pondichcrry   factory   is   attributed  to   various 

causes,  of  which  the  following  are  the  chief  :— /Vrv/,  the  inefficiency 
of  the  machinery   generally,  and  of  the   engine  and   boiler  in   parti- 
cular,   which  caused  an  extravagant    consumptiou    of  fuel  to   obtain 
'  minimum    results  ;  second^    the    absence    of    a    practical    engineer 

thoroughly  acquainted  with  oil  crushing  machinery;  third,   the  want 
'  of  a  sufficient  working  capital  so  as  to  purchase   the  raw   material, 

fuel  &c.,  in  advance,  when  prices  were  low;  mid  four ih,  tlie  want  of 
unanimity  among  the  owners.  The  results,  however,  were  so  far 
valuable  that  they  demonstrated  tlie  fact  that  the  crushing  of 
ground-nut  kernels  by  improved  sjcam  machinery  of  a  modern  type 
'  would  yield  large  profits,  provided  it  was  efficiently   supervised  and 

'  economically  worked :  it  was  found   that   the  out  turn    from    steam 

crushino"  was   nearly  4  per  cent,    greater  than   what  was  obtained 
'  from   native   presses,    while   the  quality   of   the  oil   was   so  much 

'  superior   that  it  fetched  fully    3A  per  cent,  more  in  the   Burmah, 

'■  Singapore,  and  Indian  markets.     The  export  of  the    ground-nut  oil 

t  trade  developed  only  about  1875,  when  9,150    casks  were  shipped, 

t  including    1,581  to  Bordeaux,    1,030  to   Marseilles,  572  to  London, 

i  207  to  Havre,  and2i'0to  Martinique;  but  the  trade   with   Europe 

5  stopped  when    Marseilles   began    crushing   on  a   largo    scale,    and 

during  the  last  twelve  years  there  have  been  no  transactions. 
The  use  of  the  oil  for  cuisine  purposes  is  extending  every  year, 
especially  among  all  classes  of  Indians,  and  particularly  with 
Indian  emigrants  working  in  foreign  countries.  The  12.000  casks 
shipped  yearly  to  Burmah  and  Mauritius  are  consumed  chiefly  by 
Indians,  and  it  is  likely  that  Natal  and  other  places  where  Indian 
labour  is  employed  will  presently  become  large  consumers.  Ground- 
nut oil  is  not  much  used  by  Europeans,  as  the  taste  of  the  kernel  is 
rather  strong,  unless  properly  manipulated  ;  many  native  cooks,  liow- 
evor,  clarify  it  so  thoroughly  that  it  is  rendered  tasteless,  and  equal, 
if  not  superior,  to  ordinary  olive  and  salad  oils.  The  process  is  a 
very  simple  one,  but  great  care  and  judgment  are  necessary  to  insure 
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success :  if  the  clarifying  secret  were  better  known,  the  oil  would,  no 
doubt,  to  a  large  extent,  take  the  place  of  ghee ;  it  is  much  better  for 
cooking  purposes,  far  cheaper,  and  more  readily  transported,  while 
it  cannot  be  easily  adulterated.  The  consumption  of  the  huile 
d^arachtdes  seems  to  follow  on  the  track  of  Indian  emigrants  :  in  1880 
there  were  but  very  few  Indians  settled  in  Singapore,  Penang,  &c., 
and  in  that  year  the  expoi*t  of  ground-nut  oil  amounted  to  only  10 
casks;  in  1890  the  shipments  to  these  twopoi'ts  amounted  approxi* 
matively  to  1,800  candies.  The  future  of  the  export  oil  trade  seems  to 
wear  a  decidedly  bright  appearance,  and  there  is  no  apparent  reason 
why  the  development  of  the  last  few  years  should  not  continue  a* 
the  same  ratio  for  at  least  some  years  to  come.  The  value  of  the 
traffic  to  Pondicherry  is  very  great :  besides  the  labour  required  to 
work  the  native  mills,  employment  is  given  to  a  large  number  of 
coopers  and  others  in  preparing  and  shipping  the  casks.  The 
following  statement  shows  the  total  number  of  casks  exported  for 
the  periods  named  below  :— 

Number  of  casks  1885.  I88C.         1887.        1888.        1889        1890. 

exported    10,403     lO/iSG     17,727    16,093    19,365    18,485 

It  will  be  seen  by  the  above  that  the  shipments  during  the  last  four 
years  have  not  materially  changed ;  the  period  of  1889  was  excep- 
tional, the  ground-nut  crop  being  unusually  large,  and  the  prices 
generally  low. 

The  statement  given  below  exhibits  the  highest,  lowest,  and 
average  rates,  per  French  candy  of  529  lbs.  English,  during  the 
several  years  mentioned  :  — 


1875. 

1880. 

1885. 

1890. 

Rs.  a. 

Rs.    a. 

Bs.    a. 

Rs.  a. 

Highest  quotations  per  candy  . . . 

49     0 

70     0 

67     0 

86     0 

Lowest  per  candy          

32  12 

51  14 

52     0 

55    0 

Average       do.                

40     3 

59     8 

55  14 

62    4 

The  exceptional  low  prices  for  1875  are  accounted  for  by  the  un- 
expected heavy  crop  of  kernels,  which  was  greatly  in  excess  of  the 
foreign  demand,  which  caused  the  rates  to  rule  low,  and  to  offer 
unusually  good  advantages  to  local  crushers.  (Times  of  Indian 
March  31st,  1891.) 

Pondicherry,  27(h  April  1893. — The  number  of  casks  exported 
in  18U2  was  the  lowest  since  1887,  in  which  year  the  puixshases  for 
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Upper  Burmio.  first  commenced.  The  high  price  of  kernels  through- 
out the  season  was  no  doubt  the  main  cause  of  the  falling  off,  but  it 
is  noticeable  that  there  was  a  considerable  decrease  in  1891,  when 
both  nuts  and  oil  were  comparatively  cheap.  The  average  number 
of  casks  shipped  yearly  from  1887  to  1890,  both  inclusive,  was  18,068, 
as  compared  with  15,390  for  1891  and  1892,  The  average  quota- 
tions of  the  oil,  for  the  same  periods,  were  Rs.  59  and  Rs.  70, 
respectively,  per  French  candy  of  529  lbs.  The  trade  with  Calcutta, 
the  Straits  and  Coast  ports  shows  no  signs  of  improvement,  while 
Mauritius  and  Bourbon  figures  remain  pretty  much  the  same  as  in 
former  years.  The  ground-nut  oil  trade — at  least  so  far  as  its  con- 
sumption is  concerned— is  an  enigma.  In  Bourbon  and  Penang, 
where  Indians  monopolise  the  labour  markets,  very  little  of  this 
generally  indispensable  culinary  article  is  used,  while  in  both  Upper 
and  Lower  Burma  the  consumption  is  enormous,  although  the  Indian 
population  is,  comparatively,  very  much  less  than  it  is  in  the  former 
colonies.  We  must  assume  that  the  native  Burmese  is  the  better 
customer  of  the  two.  The  price  of  the  oil  has  risen  in  greater  pro- 
portion than  that  of  ground-nuts.  In  1875  the  highest  quotation 
was  Rs.  49  per  candy  and  the  lowest  Rs.  32-12-0,  when  in  1892 
the  rates  were  Rs.  86-8-0  and  Rs.  69,  respectively.  As  in  the  case 
of  the  kernels — which  are  grown  almost  exclusively  on  British  soil — 
the  great  bulk  of  the  ground-nut  oil  shipped  at  Pondicherry  is 
manufactured  in  English  territory,  the  village  of  Valavanur,  a 
station  on  the  Pondicherry- Villapuram  Railway,  supplying  the 
greater  part.  The  trade  is  entirely  in  the  hands  of  native  operators. 
The  approximate  value  of  last  year's  shipments  may  be  taken  at  1 1 J 
lakhs  of  rupees.  For  the  current  year  the  prospects  are,  so  far, 
encouraging.  In  spite  of  the  high  prices  of  the  kernels,  the  ship- 
ments  from  the  1st  January  to  the  31st  March  amounted  to  3,928 
casks,  as  compared  with  an  average  of  3,888  casks  for  the  same  period 
during  the  preceding  four  years.  The  average  price  was  Rs.  73,140 
per  candy,  the  highest  Rs.  79-8-0,  and  the  lowest  Rs.  65-8-0,  against 
Rs.  67-5-0,  Rs.  83-8-0,  and  Rs.  58-12-0,  respectively.  {Madras 
Mail,) 

Crotalaria  panioulata. 

Dr.  Mootoosawmy,  in  March  1890,  sent  a  specimen  of  this  plant 
for  identification.  It  is  used  as  a  fish  poison  in  Tanjore  and  other 
places  in    Southern    India,    and   is  known   by    the  Tamil   name 
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Valtthcpundu.  An  alcoholic  extract  of  the  plant  had  a  strong 
odour  of  henbane,  and  contained  a  soft  resin,  a  tannin,  and  an 
alkaloid,  the  latter  being  the  active  principle.     (D.//.) 

Crotftlftria  retuSft)  Linn.  Bot,  Mag.,  t.  2.361  ;  Rhecde,  Hort.  Mali,  ijr.,  I.  25. 

Greshoff  {Med,  uiC,  S^ lands  Plant,  vii.,  p.  31)  has  shown  that  the 
leaves  of  this  common  plant,  the  Bil-jhanjhan  of  Bengal,  the  Ghagri 
of  Bombay,  and  Potn-galli-gista  of  Southern  India,  contain  a  con- 
siderable quantity  of  indiciin  ;  and  that  the  seeds  contain  an  alkaloid 
which  is  a  strong  poison,  and  is  probably  closely  related  to  the  poison- 
ous alkaloids  of  Cytisus,  Ulex,  Spartium,  and  Lupinus. 

The  same  base  was  found  in  larger  quantity  in  the  seeds  of 
C.  striata^  DO.  But.  Mag.^  t,  3200 ;  Reich,  Icon.  Exot.,  t.  232. 

Millettia  atropuppurea,  Bent.  JTaU.  n  As.  Rar.,  i.  78. 

GreshofE  {Med,  nit.  S'* lands  Plant,,  vii.,  p.  33)  has  shown  that  the 
seeds  contain  a  glucoside  similar  to,  if  not  identical  with,  saponin. 
The  plant  is  employed  as  a  fish  poison  in  the  Dutch  East  Indies  ; 
it  is  also  a  native  of  Martaban,  Tenasserim,  Malacca,  and  Penan  g. 

Pithecolobium  bigeminum,  ^fart. 

According  to  Greshoff,  the  bark  contains  0*8  per  cent,  of  a  non- 
volatile, amorphous  alkaloid,  which  forms  crystalline  salts,  and 
separates  as  a  heavy,  yellow  oil  on  the  addition  of  alkalies  to  solu- 
tions of  the  latter.  With  ICO  parts  of  water,  it  forms  a  turbid 
liquid,  which  on  warming  assumes  the  appearance  of  milk,  but 
becomes  clear  on  the  addition  of  an  acid.  The  solutions  have  a 
burning  taste,  and  give  the  usual  alkaloid  reactions.  It  has  a  strong 
corrosive  action  on  the  skin,  and  is  fatal  to  fish  in  a  dilution  of 
1 :  400,000.  The  same  compound  appears  also  to  occur  in  P.  Saman, 
Bcnth.     {Meded,  uit  S^lands  Plant.,  vii.,  p.  38.) 

Derrls  elliptica,  Benth.  Wight,  Ic.  t,  420. 

The  roots  of  this  handsome  climbing  shrub,  according  to  the 
Kew  Report  of  1877,  afford  a  useful  insecticide  for  agricultural 
purposes,  and  are  also  iised  to  kill  fish.  The  Malays  are  said  to  uso 
tho  bark  as  one  of  the  ingredients  of  their  arrow  poison. 
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AccordingtoGreehoff  (3/^(/<?i,  nit,  S' lands  Plant, ,  vii.,  p.  12)  it  has 
a  powerfully  poisonous  action  on  fish,  a  decoction  of  the  roots  being 
fatal  even  when  diluted  with  300,000  parts  of  water.  The  only  active 
constituent  isolated  is  a  resinous  substance  termed  derrid,  wbict 
does  not  contain  nitrogen,  and  is  not  a  glucoside ;  it  readily  dissolves 
in  alcohol,  ether,  chloroform,  and  amyl  alcohol,  but  is  very  spar- 
ingly soluble  in  water  and  potash  solution.  On  fusion  with  potash, 
it  yields  salicylic  and  protocatechuic  acids.  It  occurs  almost  entirely 
in  the  cortex  of  the  root,  but  has  not  yet  been  obtained  pure.  Its 
alcoholic  solution  has  a  slightly  acid  reaction,  and  a  sharp  aromatic 
taste,  causing  a  partial  insensibility  of  the  tongue,  which  remains 
for  hours.  A  solution  of  1  part  in  5  millions  is  almost  instantly 
fatal  to  fish.  A  very  similar  compound  is  found  in  the  seeds  of 
Pachyrhizus  angulatus^  Rich.,  a  decoction  of  which  is  quickly  fatal  in 
a  dilution  of  1 :  125, 000.  It  is  probably  identical  with  derrid,  but 
until  this  has  been  experimentally  proved  it  may  be  distinguished 
as  Pachyrkizid,  It  is  very  readily  prepared  from  PachyrhtzuSy  which 
occurs  in  all  tropical  countries,  as  the  tannin  compounds,  usually  so 
difficult  to  sepai'ate,  are  not  found  in  this  plant.  The  seeds  also 
contain  a  non- poisonous,  crystalline  compound,  which  is  readily 
soluble  in  alcohol,  and  has  at  30^  the  consistence  of  butter. 

Sophora  tomentoBa,  Zinn, 

The  plant  formerly  renowned  as  a  medicine  ("  Anticholerica  Rum^ 
phii " )  contains  a  poisonous  alkaloid,  soluble  in  ether,  which  is 
contained  in  largest  quantity  in  the  seeds.  A  small  quantity  of  this 
substance,  received  by  Professor  Plugge  as  a  thick  red -brown  fluid, 
when  tested  physiologically,  gave  results  indicating  the  probability 
that  it  is  identical  with  cytisine,  the  alkaloid  of  laburnum  seeds,  and 
this  probability  was  strengthened  by  the  results  of  such  chemical 
and  spectroscopical  tests  as  were  possible  with  the  small  quantity  of 
material  available  {^Archiv.  d.  Pharm,^  ccxxix.,  561).  Alkaloids  have 
previously  been  found  in  S,  speciosa  and  S,  angustifoliay  but  have 
not  been  closely  investigated. 

Abrin. 

P.  Ehrlich  (Deutsche  Med.  Wohenschrift,  1891,  No.  U)  com- 
pares the  toxic  properties  of  Abrin  with  those  of  Ricin.  Injected 
liypodermically,  he  finds  abrin  (Merck's)  to  be  only  half  ad  poisonous 
as  ricin ;  taken  internally,  it  is  still  less  active. 
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Subcutaneous  injections  in  mice  seldom  produce  the  necrosis  so  com- 
monly observed  when  ricin  is  injected,  but  invariably  cause  epilation 
at  the  seat  of  the  injection.  On  the  other  hand,  the  action  of  abrin 
upon  the  conjunctiva  is  much  more  powerful  than  that  of  ricin.  Ehrlich 
has  succeeded  in  producing  an  immunity  to  the  action  of  abrin 
similar  to  that  obtained  with  ricin  (c/1  Vol.  III.,  p.  305).  Animals 
thus  rendered  refractory  present  a  general  and  local  immunity  to 
the  action  of  the  poison  ;  they  bear  without  injui^  doses  four  times 
as  large  as  those  which  would  prove  fatal  to  an  unprotected  animal, 
whether  administered  internally  or  injected  beneath  the  skin.  Abso- 
lute immunity  of  the  conjunctiva  to  the  action  of  abrin  may  be 
obtained  by  its  internal  administration  for  several  weeks.  From 
these  facts  the  author  concludes  that  a  substance,  which  he  calls 
anti- abrin,  is  developed  in  the  blood  which  completely  counteracts 
the  action  of  the  poison. 

Immunity  to  the  action  of  abrin  affords  no  protection  against  the 
action  of  ricin,  nor  does  the  administration  of  ricin  lessen  the  ac- 
tivity of  abrin;  a  rabbit  whose  conjunctiva  had  been  rendered  insus- 
ceptible to  the  application  of  solid  ricin  suffered  from  an  intense 
conjunctivitis  when  a  solution  of  1 :  10000  of  abrin  was  applied  to 
the  part. 

KOSACE^. 

Otto  of  Boses* 

The  results  of  the  investigations  on  Rose  Oil,  which  have  been 
carried  on  for  a  long  time  in  the  Pharmaceutical  Institute  of  Breslau 
University,  have  been  published  by  U.  Eckart  (  Arehiv,  der 
Pharmacte,  229  [1891],  355).  A  body  C^®H"0,  which  is  called 
"  Rhodinol,"  forms  the  chief  constituent  of  both  Oerman  and  Turkish 
otto  •  it  boils  at  216° — 217°,  and  shows  all  the  reactions  of  an  alcohol. 
With  acetic  or  benzoic  anhydride  it  forms  esters,  which,  however^ 
during  distillation,  dissociate  again  into  their  constituents.  By  treat- 
ment with  halogen  hydro-acids,  Rhodinol  chloride  0*®H*'C1,  Rho- 
dinol  iodide  O^'^H^'I,  and  so  on,  are  obtained.  Oxidation  with  potaa- 
sium  bichromate  and  sulphuric  acid  converts  Rhodinol  into  an  alde- 
hyde, which  the  author  calls  "Rhodinal"  and  which  is  believed  to  be 
identical  with  Citral.  By  phosphoric  anhydride  Rhodinal  is  trans- 
formed  in  Dipentene  in  abstracting  a  molecule  of  water.  {Ber,  von 
Schimmel  Sf  Co.,  Oct.,  1891.) 
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COMBRETACEiE. 

Myrobalans. 

O.  Zoelf ell  (ilrcA.  der  Pharm.,  1891,  123—160)  states  that 
the  tannin  of  myrobalans  is  a  mixture  of  two  tannins,  one  of  which 
is  the  glucoside  of  gallic  acid,  yielding  upon  hydrolysis  gallic  acid 
and  sugar  (dextrose) ;  the  other  tannin  present  is  a  tannic  acid 
proper  of  the  formula  C^°H*'0*®, which  at  100°  0.  loses  two  molecules 
of  water.  The  anhydrous  acid  C^*H^O'  is  called  eUagic  acid  (the 
formula  of  which  is  generally  given  as  C^^H^O') ;  the  hydrated 
acid  C^°H^*0^°  is  called  ellaggenic  acid ;  the  latter  forms  a  penta- 
acetyl  derivative,  indicating  five  and  four  hydroxyl  groups,  respec- 
tively, in  the  acids.  The  tannins  were  separated  by  fractional 
precipitation  with  lead  acetate,  subsequently  purified  by  precipitation 
with  sodium  chloride  and  solution  in  acetic  ether. 

Terminalia  chebuls. 

Mr.  A.  Campbell  Stark  submitted  a  paper  on  the  "  Preliminary 
Proximate  Analysis  of  a  sample  of  commercial  Myrobalans ''  to  the 
Pharmaceutical  Conference,  August,  1892. 

A  finely  powdered  and  well-mixed  sample  yielded  7*05  per  cent, 
of  moisture  and  2*3  per  cent,  of  ash — 

retroletuu  Ether  Extract  ...( !^  *»**y  ""^^^  -      'fj^ 

I  Wax -428 

rOaUicacid      3-02 

^^^       -  „  ^      ^  Tannin  1-80 

Ethereal  Extract ^  Green  resin    -64 

l^Brown  resin '97 

r  Tannin           18-80 

Alcoholic  Extract <  Bitter  principle         ...  1*9 

I  Glucose           1'13 

Saccharose      1*25 

Phlobaphane...          ...  *86 

Colouring  matter       ...  *35 

Pale  green  substance  ...  '71 

Aqueous  Extract           ...         •••         ...  5*10 

The  soft  green  resin  found  in  the  ethereal  extract  is  presumably  the 
"  Myrobalamine "  of  Dr.  Apery.  The  tannin  was  estimated  in  the 
aqueous  solution  of  the  alcohoUc  extract  by  means  of  copper  acetate, 
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including  that  also  found  in  the  ether  extract :  it  amounted  to  20*6 
per  cent.,  a  lower  percentage  than  that  quoted  by  other  investigators, 
who  give  the  average  of  tannin  in  myrobalan  from  20  to  40  per  cent. 

Terminalia  belerioa,  Boxb, 

We  have  made  the  following  experiments  with  the  seeds  of  the 
large-fruited  variety  of  this  tree  (see  Vol.  II.,  p.  6,  ei  seq,)  :— 9*5 
grams  of  the  kernels,  equal  to  22  in  number,  pulped  with  raw  meat 
were  eaten  by  a  fasting  cat  at  11-40  A.ic.  At  2-30  p.m.  the  animal 
vomited  several  times,  ejecting  a  number  of  worms  and  some  fluid, 
but  no. meat.  4  p.m.  vomited  bile- stained,  frothy  fluid,  looks  some- 
what distressed.  No  other  symptoms  were  noticed,  and  on  the 
following  morning  the  cat  was  in  its  normal  state. 

Our  experiments  thus  appear  to  indicate  the  absence  of  any 
nai'cotic  principle,  but  a  substance  which  possesses  emetic  properties 
is  probably  present. 

MYRTAOEJE. 
Clove  Culture  in  Zanzibar.* 

Zanzibar  is  noted  for  being  the  principal  source  of  the  world's 
supply  of  cloves,  and  a  report  on  the  cultivation  of  this  article  of 
domestic  economy  may  prove  of  interest. 

When  speaking  of  Zanzibar,  we  include  the  islands  of  Zanzibar 
and  Pemba,  three-fourths  of  the  entire  crop  of  cloves  being  produced 
in  Pemba.  Those  grown  on  the  island  of  Zanzibar  are  reckoned  of 
superior  quality  and  command  the  better  price,  but  this  is  probably 
due  to  the  fact  that  the  owners  reside  here,  and  can  thus  give  their 
affairs  tlie  benefit  of  direct  supervision. 

Certainly  the  conditions  for  their  successful  cultivation  are  most 
favourable  at  Pemba,  where  the  rainfall  exceeds  that  of  2janzibar,  but 
the  management  being  left  to  careless  overseers,  the  result  is  the 
cloves  are  imperfectly  cured  and  (but  little  care  being  observed  in 
handling)  are  frequently  marketed  in  an  inferior  condition. 

The  clove  tree  was  first  introduced  into  this  country  by  the  then 
Sultan,  Seyed  Said  bin  Sultan,  about  the  year  1830,  since  which 
time  its  cultivation  has  gradually  extended,  until  it  is  now  tlie  chief 
industry  of  the  islands. 

*Keport  of    Consul    Pratt.    Reprinted  from  the    0»V,    raifU,    and    Drug 
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The  industry  received  a  check  in  1872,  the  date  of  the  great 
hurricane.  At  least  nine-tenths  of  the  trees  were  destroyed  at  that 
time,  so  the  larger  part  of  those  now  standing  are  of  new  growth. 

A  peculiarity  of  the  clove  tree  is  that  every  part  is  aromatic,  but 
the  greatest  strength  is  found  in  the  bud,  which  is  the  ''clove  "  of 
commerce.  The  finest  quality  of  cloves  are  dark  brown  in  colour, 
with  full,  perfect  heads,  free  from  moisture. 

In  the  cultivation  of  the  clove,  the  first  thing  to  be  done  is  the 
starting  of  the  shoot.  The  seeds  are  planted  in  long  trenches  and 
are  kept  well  watered  until  after  sprouting.  In  the  course  of  forty 
days  the  shoots  appear  above  groimd.  They  are  carefully  watered 
and  looked  after  for  the  space  of  two  years,  when  they  should  be 
about  3  feet  in  height.  They  are  then  transplanted,  beiug  set  about 
30  feet  apart,  and  are  kept  watered  till  they  become  well  rooted. 
From  this  time  on  the  young  trees  require  only  ordinary  care,  though 
the  best  results  are  obtained  when  the  ground  about  the  trees  is  well 
worked  over  and  kept  free  from  weeds. 

The  growth  of  the  tree  is  very  slow,  and  five  or  six  years  are 
required  for  it  to  come  into  bearing,  at  which  time  it  is  about  tho 
size  of  an  ordinary  pear-tree,  and  is  usually  very  shapely.  It  is  a 
pretty  sight  to  see  a  young  plantation  just  coming  into  bearing. 
The  leaves,  of  various  shades  of  green  tinged  with  red,  serve  to  set 
off  the  clusters  of  dull-red  clove  buds. 

As  soon  as  the  buds  are  fully  formed  and  assume  this  reddish  colour, 
the  harvesting  commences,  and  is  prosecuted  for  fully  six  months  at 
intervals,  since  the  buds  do  not  form  simultaneously,  but  at  odd 
times  throughout  the  whole  period.  The  Hmbs  of  the  tree  being 
very,  brittle,  a  peculiar  four-sided  ladder  is  brought  into  requisition, 
and  the  harvesting  proceeds  apace. 

As  fast  as  collected,  the  buds  are  spread  out  in  the  sun,  until  they 
assume  a  brownish  colour,  when  they  are  put  in  the  storehouse  and 
ai*e  ready  for  market. 

A  ten -year-old  plantation  should  produce  an  average  of  20  pounds 
of  cloves  to  a  tree.  Trees  of  twenty  years  frequently  produce 
upwards  of  100  pounds  each. 

The  present  season,  commencing  with  July,  1889,  is  very  favour* 
able,  and  the  crop  will  exceed  that  of  any  previous  season.  It  will, 
in  all  probability,  amount  to  13,000,000  pounds,  averaging  a  local 
value  of  10  cents  per  pound. 
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The  Sultan  derives  no  inconsiderable  portion  of  his  revenue  from 
this  source,  since  the  duty  is  levied  at  30  per  cent,  ad  valorem,  thus 
placing  to  the  Sultan's  credit  for  the  present  year  nearly,  if  not 
quite,  $400,000. 

Besides  the  clove  buds,  the  stems  are  also  gathered,  and  form  an 
article  of  commerce,  commanding  about  one -fifth  of  the  price  of 
cloves  and  having  about  the  same  percentage  of  strength.  To  this 
circumstance  is  due  the  fact  that  ground  clove  can  frequently  be 
purchased  in  the  market  at  a  lower  price  than  whole  cloves. 

For  the  past  fifteen  years  the  cultivation  of  cloves  has  been  the 
chief  occupation  of  the  Arab  planters,  and  has  always  netted  good 
returns.  It  seems  probable  that  it  will  continue  to  be  a  profitable 
crop,  since  the  consumption  of  the  article  appears  to  keep  pace  with 
the  inevitable  increase  of  production. 

Up  to  the  present  time  the  plantations  have  been  worked  with 
slave  labour  at  comparatively  small  expense  ;  but' with  stoppage  of 
slave  supplies  from  the  mainland,  great  difficulty  will  be  experienced 
by  the  planters  during  harvest  time.  One  result  will  be  an  increase 
in  expenses ;  but  what  the  planters  have  most  to  fear  is  that  the 
curtailment  of  the  labour-supply  will  entail  a  direct  loss  by  rendering 
it  impossible  to  harvest  the  crop  until  after  it  has  blossomed,  when 
it  would  be  unfit  for  the  uses  of  commerce. 

Oil  of  Cloves. 

The  value  of  this  oil  depending  upon  the  quantity  of  eugenol 
present,  H.  Thoms  proposes  the  following  method  of  assay,  depend- 
ing upon  the  formation  of  benzoyl-eugenol  (see  Am,  Jour,  Pharm,, 
1891,  406) :  5  gms.  of  the  oil,  20  gms.  solution  of  sodium  hydrate 
(15  per  cent.),  and  6  gms.  benzoyl  chloride  are  placed  in  a  tared 
beaker  of  150  cc.  capacity  and  thoroughly  mixed,  this  causing  the 
mixture  to  become  quite  hot ;  after  cooling  50  cc.  water  are '  added 
and  heat  applied  until  the  crystalline  mass  melts,  and  again  allowed 
to  become  cold ;  the  clear  liquid  is  run  through  a  weighed  filter  (dried 
at  lOPC.),  and  the  same  operation  of  washing  the  crystals  repeated 
twice  with  50  cc.  water.  To  remove  the  sesqui-terpene,  which  may 
contaminate  the  benzoyl-eugenol,  the  crystals  have  to  be  washed 
with  alcohol ;  this  is  effected  by  adding  to  the  still  moist  crystalline 
mass  in  the  beaker  25  cc.  alcohol  of  90  per  cent.,  warming  until 
solution  is  efiEected,  rotating  the  solution  until  the  crystals  begin  to 
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separate  again,  then  allowing  the  contents  of  the  beaker  to  cool  to 
7°  C. ;  transferring  to  the  weighed  filter  and  washing  with  a  little 
90  per  cent,  alcohol  until  the  filtrate  measures  25  cc. ;  the  filter  with 
contents  is  then  at  once  transferred  to  the  beaker,  dried  at  101°  0.  and 
weighed.  To  the  weight  of  the  benzoyl-eugenol  must  be  added  0'5d0 
gm.,  the  amount  soluble  in  25  ec,  90  per  cent,  alcohol ;  this  weight 
multiplied  by  164  (the  molecular  weight  of  eugenol)  and  divided  by  268 
(the  molecular  weight  of  benzoyl -eugenol)  gives  the  amount  of 
eugenol  in  6  gms.  oil ;  for  the  percentage  multiply  again  by  twenty. 

An  examination  of  sixteen  samples  showed  the  eugenol  to  vary 
from  70*87  per  cent,  to  90*64  per  cent. ;  the  oil  distilled  from  the 
stems  was  found  (contrary  to  expectations)  to  contain  a  high  percent- 
age of  eugenol,  83 — 85  per  cent. ;  the  specific  gravity  of  the  oil  was 
not  found  to  agree  with  the  percentage  of  eugenol  as  the  following 
show:  1-059  =  83*2  per  cent. ;  1065  =  8089  per  cent.;  l-065  =  82-77 
per  cent. ;  1-0615=84-10  percent. ;  1-0655  =  90'64  per  cent. ;  l'06l=: 
81 '18;  this  led  to  the  belief  that  there  must  be  a  thii^d  constituent 
present  in  the  oil,  for  if  there  were  only  eugenol  and  sesqui- terpen  e 
the  specific  gravity  should  vary  in  accordance  with  the  percentage  of 
eugenol.  {Pharm,  Ceniralhalle,  1891,  589.  Am,  Journ,  Pharm.f 
Jan.,  1 892.) 

PASSIFLOBEiE. 

Carpaine,  the  alkaloid  in  the  leaves  of  Carica  Papaya. 

A  new  alkaloid  has  recently  been  detected  in  papaw  leaves  by 
M.  Greshoff,  of  the  Chemico -Pharmacological  Laboratory  at  Bui  ten - 
zorg  in  Java.  It  was  obtained  by  digesting  the  powdered  leaves  in 
spirit  acidulated  with  acetic  acid,  removing  the  spirit  by  distillation,  and 
treating  the  resulting  extract  with  water  so  as  to  leave  behind  resin 
and  chlorophyll.  The  aqueous  solution  was  then  shaken  repeatedly 
with  ether,  and  carbonate  of  soda  was  added  until  an  alkaline  reaction 
was  evident.  The  precipitate  thus  obtained  was  readily  soluble  in 
ether,  and  on  evaporation  of  the  ether  the  •*  carpaine  "  was  obtained 
in  colourless  rosettes  of  crystals  to  the  extent  of  about  0*25  per  cent, 
of  the  leaves  employed.  Although  the  freshly  pecipitated  alkaloid 
is  readily  soluble  in  ether,  when  once  crystallized  it  redissolves'  but 
slowly,  so  that  the  crystals  can  be  purified  and  rendered  perfectly 
white  by  washing  with  a  little  ether,  but  the  percentage  obtained  is 
thus  reduced  to  0*15  per  cent.    On  a  large  scale  the  lime  and 
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petroleum  method  gives  very  good  results,  about  0*19  per  cent.,  and 
would  probably  be  preferred  on  the  score  of  expense.  Comparative 
experiments  made  on  the  young  and  old  leaves  freed  from  the  stalks 
show  that  the  old  leaves  afford  when  dried  0*072  per  cent,  of  the 
alkaloid,  the  young  leaves  0'25  per  cent.,  and  that  on  an  average  a 
papaw  plant  can  be  calculated  to  afford  30  grams  of  the  alkaloid  per 
year  from  the  leaves.  The  hydrochlorate  of  carpaine,  which  contains 
about  82  per  cent,  of  the  pure  alkaloid,  is  freely  soluble  in  water.  As 
yet  comparatively  little  is  known  of  the  physiological  action  of  the 
alkaloid.  It  appears,  however,  to  act  more  especially  upon  the  heart, 
^lowing  its  action.  The  lethal  dose  for  a  fowl  of  500  grams  weight 
was  found  to  be  about  200  milligrams.  In  a  fowl  of  350  grams 
weight  no  poisonous  symptoms  were  produced  with  50  milligrams  of 
the  alkaloid  ;  with  100  milligrams  symptoms  of  poisoning  occurred  in 
ten  minutes  after  injection  into  the  breast  muscles,  but  after  twenty - 
five  minutes  the  animal  recovered  its  normal  condition.  The  bird 
lay  on  its  side  and  breathed  deeply  in  a  jerky  manner,  and  showed 
slight  convulsive  movement  of  the  whole  body,  but  no  irritability 
was  noticed.  Further  observations  are  necessary  to  determine  the 
usefulness  or  otherwise  of  the  alkaloid  in  medicine  ;  should  it  prove 
of  utility,  there  can  be  no  difficulty  in  obtaining  it  in  almost 
unlimited  quantity  and  in  a  definite  crystalline  condition.  The 
alkaloid  is  easily  precipitated  from  its  solutions  by  the  alkaloid 
reagents.  The  most  delicate  reaction  is  with  Mayer's  reagent, 
iodoiodide  of  potassium^  which  in  a  solution  of  1  in  300,000  gives 
a  turbidity,  and  in  80,000  parts  an  evident  precipitate  ;  phosphomolyb- 
date  of  ammonium  has  its  limit  of  reaction  at  1  in  75,000  parts, 
picric  acid  at  1  in  30,000,  and  chloride  of  gold  at  1  in  25,000. 
The  alkaloid  has  a  bitter  taste,  which  is  perceptible  even  in  a  solu- 
tion of  1  part  in  100,000. 

CUCUKBITACEJE. 

Constituents  of  Melon  Seeds. 

C.  Forti  {Chem,  Centr,,  1890,  ii.,  581)  found  these  seeds  to  contain 
cholesterin  and  a  dextro-rotatory  carbo-hydrate  apparently  belong- 
ing to  the  galactan  group. 

The  oil  yielded  by  the  seeds  to  ether  amounts  to  49  per  cent.,  and  is 
almost  free  from  fatty  acids.  It  contains  lecithin.  The  phosphorus 
amounts  to  about  0*02  per  cent,  {Year^Book  of  Pharm,  1891,  p.  194.) 
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TJMBELLIFEEiE, 

Anethum. 

(Peucedanum  graveolenSy  Benth.) 

A  distillate  from  Indian  dill  seed  is  reported  to  have  shown 
besides  a  difference  in  the  aroma,  a  considerable  variation  in  chemi- 
cal composition  from  oil  distilled  from  German  seed.  From  the 
distillate  from  Indian  seed  there  was  a  remarkable  separation  of  a 
constituent  heavier  than  water,  the  nature  of  which  has  not  yet  been 
determined.  The  specific  gravity  reached  0*970,  and  the  optical, 
rotation  +41°  3y.  German  dill  oil  consists  of  limonene  and  carvol 
and  has  an  average  specific  gravity  of  0*9 10.  {Ber^  von  Schhnmel 
^  Co.,  Oct.,  1891.) 

Dorems  Ammoniaoum. 

Under  the  name  oijjjj  (bury)  we  have  received  from  Afghanistan 
the  root  of  this  plant. 

Anisun. 
Under  this  name  we  have  received  Hemlock  fruit  from  Afghanistan. 

ARALIAOE.E. 
Panax  Ginseng. 

Davydow  {Pharm.  Zeitschr.  /.  Russl.,  1890,  pp.  97,  113,  130)  has 
taken  up  the  analysis  of  this  root  made  by  Garrigues  (Am,  Jour. 
Pharm.f  1854,  p.  611).  For  panaquilon  he  uses  the  following  pro- 
cess :  The  finely  powdered  root  is  repeatedly  extracted  with  cold 
water  until  it  shows  no  acid  reaction.  The  several  aqueous 
extracts  were  united  and  treated  with  animal  charcoal,  filtered  and 
evaporated  to  dryness.  The  residue  is  dissolved  in  boiling  95  per 
cent,  alcohol,  filtered,  and  the  alcohol  recovered.  Panaquilon  remains 
as  an  amorphous,  light  yellow  mass,  easily  soluble  in  alcohol  and 
water,  insoluble  in  ether,  and  does  not  contain  nitrogen.  Concen- 
trated sulphuric  acid  gives  a  blood -red  colour,  gradually  turning  to 
a  reddish  violet.  Panaquilon  is  neither  an  alkaloid  nor  a  glucoside. 
On  boiling  with  dilute  sulphuric  acid  a  crystalline  powder,  panacon, 
separates,  which  is  insoluble  in  water  and  other,  but  soluble  in  alcohol. 
Concentrated  sulphuric  acid  dissolves  and  coloui*s  it  purplish  red. 
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Concentrated  nitric  acid  oxidizes  it  to  oxalic  acid.  Oarrigues  gives 
the  following  formulsB :  Panaquilon  0**  H«»0**,  Panacon  C"H^»0» 
(0  =  8).    (^m.  Journ.  PAarw.,  July,  1890.) 

RUBIACE^. 

Bsndia  dumetorum. 

Sir  J.  Sawyer  {Lancet y  Mar.  21,  1891)  has  employed  a  tincture  of 
the  fruit  made  with  spiritus  etheris,  B.  P.,  as  a  nervine  calmative 
and  antispasmodic  ;  the  dose  is^from  16  to  30  minims  in  water,  but 
the  strength  is  not  stated.  We  have  already  shown  that  the  drug 
contains  saponin  and  valeric  acid. 

Ixora  parviflora. 

P.  S.  Mootoosawmy  has  sent  us  a  sample  of  the  bark  of  this  tree, 
with  the  remark  that  it  is  used  in  native  medicine,  mixed  with  a 
decoction  of  ginger,  for  ansemic  diseases ;  he  suspected  the  presence 
of  iron  in  it.  The  bark  contained  a  little  fatty  matter,  tannin,  red 
colouring  matter  and  11*5  per  cent,  of  ash  consisting  of  the  usual 
constituents,  with  only  a  trace  of  ferric  oxide.  The  decoction  of  the 
bark  was  of  a  deep  red  colour,  whieh  probably  suggested  its  medicinal 
employment. 

Note  on  Cateohu. 

In  the  Library  of  the  Botanic  Garden  at  Oxford  I  recently  came 
across  a  book  which  apparently  escaped  the  observation  of  tlie 
indefatigable  authors  of  Fharmacographia,  entitled  '*Ehrenfridi 
Ilagendornii  MedicinsB  D.  et  Pract.  Gorl.  Tractatus  Physico- 
Medicus  de  Catechu  sive  Terra  Japonica  in  vulgus,  sic  dicta  ad 
normam  AcademisB  Naturae-Curiosorum.  Jense,  1679."  This  gives 
very  interesting  particulars  respecting  the  history,  nomenclature,  and 
physical  characters  of  Catechu, 

■ 

**Depatria  Catechu."  The  author  writes: — **Si  Catechu  agno- 
men respicias,  quod  Japonica  etiam  indigitetor,  facilis  esset  decisio, 
quern  agnoscat  locum  naialem.  In  ambiguo  tamen  usque  est,  an  in 
Japonica  vel  prseparetur  vel  aliunde  ad  Japonenses  transportetor.  Ex 
aHis  finitimis  locis  in  Malaccam  et  Sinam  exportari.''  The  italics 
are  mine. 

"De  differcntiis  Catechu,"  ''Duplicis  generis  quod  sciam,  in- 
notuit  Catechu  hactenus.    Una  magisquo  communis  Catechu  species 
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appaniit  rubicundior,  ad  nigfodinem  veluti  quandam  iuclinaus,  cum 
striis  albicantibus,  instar  linearum  per  totum  Catechu  subjectum 
excurrentibus,  itemque  ponderosior  compacturquo.  Altera  a  me  visa 
fuit  compacta,  nee  ita  colorata,  colore  potius  ad  albedinem  inclinanto, 
porosior  item,  levioris  ponderis,  digitis  quoque  frangi  facile  terriquo 
susianenSy  nee  Rae  rubicuudioris,  ceu  altera,  adeo  feraz." 

Other  differences  are  noted.  Whether  the  pale  variety  alluded  to 
be  the  cutch  of  North  India  I  am  unable  to  say.  May  it  not  be  the 
Oambier  cutch  ?    If  so,  this  will  be  a  very  early  notice  of  that  drug^ 

In  another  chapter  of  De  Electione  Catechu  "  the  writer  says : — 
'*  Usus  obtinuit,  ut  si  de  notis  bonitatis  indijudicandis  medicinalibus 
certiores  esse  velimus,  ad  manus  asservemus  exemplum  quoddam,  ad 
quod  tanquam  ad  Lydium  lapidem  penaiculanda  pensiculemus  eaquc 
si  bonitate  cum  example  convenianti  retineamus  sin  minus,  averse- 
miir.  Hinc  cum  dusB  hactenus  Catechu  species  sese  mihi  obtulcrint, 
illam  putaverim  alteri  pref erandam,  que  saturation  se  commendat 
mbedine,  quro  oompactior,  quss  ponderosior,  quaque  minus  participat 
de  lapiUis,  seminibus,  lignis  aliisque  inibi  interdum  repiriri  solitis. 
Qua  fini  etiam  apud  aromatarios  jam  reeeptum  est,  ut  integros 
Catechu  globes  prius  malleo  contundant,  visuri,  qucenam  sit  species, 
no  pallidiore  et  viliore  ob  metum  adulterationis,  qua  Japonenses  ut 
plurimum  mal^  audiunt,  emptores  defraadent. 

•*  Sec.  2.    Notari  tamen  expedit,  suggerente  id  qualicunque  oxperi- 

cntia  mc&  utramque  suam  mavere  posse  laudem :  Ruhicundiorem  cum 
opus  est  peculiari  multaque  adstrictione ;  Pailidiorem  vero,  ubi  magis 

prsecipitandi  et  absorbendi,  humores  vitosos  intentio  est,  mode  prius 

probe  k  lapillis  et  depuretur." 

Section  3  is  devoted  to  the  ^  Fharmaceutica' ;  section  4  to  ^  Thora- 
peutica.' 

One  prescription  may  bo  quoted,  for  it  gives  an  example  of  the 
early  use  of  the  word  chocolat-^ 

or  Conserv.  rosar-antiq.  2j. 

Florborrag ^ss. 

Chocolat         ...         ...         ...        ...         ...        •••  3^J* 

v^auecnu  ...  •••  «.•  »»»  •••  ..•  ^J* 

Vin.  Malvat.  q.  s.  cum  ^°q  cinnam,  rosar.  a.  g.  j.  -m.  sic  vii*o 
cuidam  primario  in  cructatione  ventriculii  quu  pra^modum  con- 
stictabatur.     (Btj  G,   Claridye  Druce,   Pharm,  Journey  Jan.    1892.) 

u 
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VALEKIANE^. 

Valeriana  Walliohii. 

Aitchison  (Notes  on  Prod,  of  W.  Afghanistan  and  N,'E.  Persia^ 
p.  96)  states  that  gur^hdlchorak  is  a  trade  name  for  the  roots  of  this 
plant  in  Afghanistan.  He  remarks :— ^^  A  Kabul  trader  at  Leh  told 
me  that  it  was  the  same  as  gur^  balchorah  in  the  Feshawnr  trade, 
and  owing  to  a  load  of  which  he  was  once  nearly  driyen  mad  in 
conveying  it  from  Kabnl  to  Peshawar,  by  all  the  cats  in  the  country 
surrounding  him  at  night,  whereyer  he  halted."  Aitchison  supposes 
the  name  to  be  a  contraction  of  Ourba^bdlckorak,  which  would 
signify  ^^  the  cat  valerian." 

COMPOSIT.E. 
Solidago  Virga-aurea. 

Dr.  Mascarel  is  said  (La  France  Midtcale,  Oct.  8,  1889)  to  have 
used  the  plant  very  successfully  in  cases  of  dropsy.  It  has  long  been 
used  by  country  practitioners  to  produce  diaphoresis.  It  grows 
plentif  ally  in  the  Northern  parts  of  the  United  States,  and  resembles 
Sol-odorttf  the  "  sweet-scented  golden  rod,"  or  '^blue-mountain  tea." 
In  administering  it  for  cardiac  dropsy,  Dr.  Mascarel  reduces  the 
dried  plant — stems,  leaves  and  flowers — ^to  a  coarse  powder,  and 
gives  it  in  doses  of  one  tablespoonful,  beaten  with  an  entire  egg 
(yolk  and  white).  He  gives  but  one  dose  on  the  first  day ;  but  on 
each  of  the  following  days  he  adds  a  tablespoonful,  until  seven  or 
eight  doses  are  being  taken  during  the  twenty-four  hours.  The 
diuresis  is  said  to  continue  until  oedema  permanently  disappears. 

Helenin  in  TuberculOBia. 

Helenin  has  now  for  some  time  been  before  the  medical  public  as  a 
remedy  in  phthisis,  but  without  any  apparent  progress  in  its  use. 
Dr.  T.  J.  Bokenham  has  published  an  account  of  numerous  experi- 
ments made  by  him  as  to  the  real  value  of  the  substance,  and  so  far 
as  can  be  gathered  from  the  account  given  in  the  British  Medical 
Journal  (Oct.  17,  p.  838)  it  would  appear  that  the  crystaUine  bodies 
occurring  in  Inula  Helenium  are  difficult  to  separate  on  a  large  or 
commercial  scale,  and  that  consequently  alantic  anhydride  was  the 
only  substance  procurable  commercially  for  his  experiments.  The 
other  crystallized   bodies    were,     however,    obtained  in    sufficient 
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quantity  for  laboratory  experiments.  These  experiments  showed 
that  any  of  the  crystalline  bodies  would  prevent  the  growth  of  the 
tubercle  bacillus  if  present  in  the  proportion  of  1  in  10,000,  and  in 
any  ordinary  cultivating  medium  for  this  bacillus.  The  effect  of 
the  administration  of  the  alantic  anhydride  appeared  to  be  to  pro- 
long life  for  a  time  in  the  animals  experimented  on,  but  not  to 
prevent  a  fatal  result.  Helenin  has  also  been  lately  given  with  good 
results  in  leucorrhcea  in  the  dose  of  2-4  centigrammes  (Rep,  de 
Fharm.,  Oct,  p.  481).     (Pharm.  Journ.,  Oct.  31,  1891.) 

Pluohea  lanoeolata. 

Description^— Shrubby,  hoary  pubescent,  with  sessile,  very  coria- 
ceous, oblong  or  oblanceolate  entire  leaves,  one  to  two  inches  in 
length,  having  strong  very  oblique  nerves  on  both  surfaces.  When 
dry,  the  leaves  are  of  a  pale  yellowish-green.  Heads  of  flowers  in 
compound  corymbs  about  the  size  of  Groundsel,  purple,  involucre 
bracts  contracted  at  the  mouth,  outer  bracts  obtuse,  hoary.  The 
drug  has  no  marked  taste. 

Chemical  composition, — ^The  taste  of  these  leaves  is  saltish  and 
aromatic.  They  yield,  in  an  air-dried  state,  16'93  per  cent,  of 
mineral  matter,  consisting  largely  of  alkaline  chlorides,  the  cubical 
crystals  of  which  were  deposited  on  inspissating  the  alcoholic  and 
aqueous  extracts  of  the  plant.  Caoutchouc,  and  an  organic -acid 
giving  a  green  precipitate  with  ferric  salts,  were  present,  but  no 
alkaloid.  We  have  tried  some  experiments  with  preparations  of 
Fluchea  leaves,  and  conclude  that,  weight  for  weight,  they  are  much 
weaker  than  senna  leaves  in  their  cathartic  action. 

Tho  Existenoe  of  a  llydriatio  Alkaloid  in  Lettuoe. 

The  attention  of  the  author  was  drawn  a  few  months  ago  to  the 
mydriatic  action  of  an  extract  prepared  at  Hitchin  from  common 
lettuce,  Laciuca  sativa,  when  in  flower.  On  examination,  the  myd- 
riatic action  was  found  to  be  due  to  an  alkaloid.  The  extract 
closely  resembled  belladonna  extract  in  appearance,  smell,  and  taste ; 
but  a  dose  of  5  grains  had  been  taken  without  injurious  effects. 
Three  other  commercial  extracts  of  lettuce  were  examined— namely, 
an  extract  of  wild  lettuce,  Lactuca  virosa,  prepared  according  to  the 
directions  of  the  British  Pharmacopoeia,  the  history  of  which  was 
unknown,  and  extracts  of  both  the  wild  and  the  cultivated  lettuce 
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prepared  at  Market  Deeping,  in  Lincolnshire.  An  extract  of  that 
variety  of  the  cultivated  plant  known  as  Cos  lettuce  was  also 
examined.  They  all  contained  on  alkaloid  which  had  a  very  marked 
power  of  dilating  the  pupil  of  the  eye.  Finally,  a  dried  specimen  of 
wild  lettuce,  collected  when  in  flower,  was  examined.  It  contained 
a  mydriatic  alkaloid. 

The  impure  alkaloid  obtained  from  the  extract  was  a  light  brown 
sjrrup,  which  possessed  powerful  mydriatic  properties.  In  order  to 
purify  it,  it  was  converted  into  the  oxalate.  The  alkaloid  recovered 
from  the  pure  oxalate,  when  crystallized  from  chlorofoiin,  closely 
resembled  hyoscyamine,  both  in  appearance  and  in  melting  point. 
The  aurochloride  was  tlien  produced  by  the  usual  methods,  and  this, 
after  recrystallization,  was  obtained  in  the  shining  flat  needles 
characteristic  of  the  aurochloride  of  hyoscyamine.  The  estimation  of 
tlie  gold  and  the  base  in  this  compound  showed  that  the  alkaloid  was 
one  of  three  isomeric  mydi*iatic  alkaloids,  having  the  formula 
C^'II^NO^  while  its  melting  point  was  ]59'-75°  (corr.),  and  closely 
con-esponded  with  that  ascribed  by  Ladenburg  to  the  aurochloride  of 
hyoscyamine.  The  plant  does  not  appear  to  contain  a  second 
mydriatic  alkaloid,  although  it  must  be  remembered  that  only  small 
quantities  of  material  were  operated  upon. 

The  author  has  just  shown  that  both  wild  and  cultivated  varieties 
of  lettuce,  especially  when  the  flowering  stage  is  reached,  contain 
hyoscyamine,  the  mydriatic  alkaloid  occurring  in  Ilyoscyamus  niger^ 
Atropa  Belladonna,  and  other  plants  belonging  to  the  natural  order 
Solanacea,  and  it  is  probable  that  to  the  presence  of  this  alkaloid  the 
sedative  and  anodyne  properties  of  extract  of  lettuce  are  duo. 

That  this  important  constituent  has  been  until  now  overlooked  is 
probably  due  to  the  fact  that  in  chemical  investigations  upon  lettuce 
the  dried  milk  sap,  lactucarium,  has  alone  been  examined,  although 
its  value  as  a  sedative  and  anodyne  is  by  no  means  e  stablished.  The 
author  found  that  lactucarium  of  both  English  and  German  manu- 
f actm'o  was  devoid  of  mydriatic  properties  and  contained  no  alkaloi^ 
whatever. 

The  fact  that  lettuce  contains  a  poiso  nous  alkaloid  is  not  of  great 
importance  in  connection  with  its  use  as  a  vegetable,  since  it  is  only 
used  for  this  purpose  in  the  early  stages  of  its  gi'owth,  before  the 
bitter  milk  has  been  produced,  when  the  hyoscya  mine  is  only  present, 
if  at  all,  in  minute  quantities.     The   amount  of  mydriatic  alkaloid  in 


APPEHDIX.  165 

the  extract  prepared  from  garden  lettnce  when  in  flower  is  not  more 
than  0'02  per  cent.  Nevertheless,  cases  have  heen  recorded  in  which 
the  immoderia.to  consumption  of  lettuce  has  led  to  unpleasant  and 
even  fatal  i^esults.  Lettuce  belongs  to  the  natural  order  Compositcc. 
This  is  the  first  occasion  on  which  hyoscyamine  has  been  found  in 
plants  not  belonging  to  the  natural  order  Solanacete,  {By  T.  S. 
Dymondf  from  the  Research  Laboratory  of  the  Pharmaceutical 
Society  of  Great  Britain^ 

Tagetes  ereota. 

The  flowers  contain  a  crystallizable  substance  quercetagetin^  hq,ving 
the  composition  C"H*'0^*  +  4H*0 ;  it  is  the  yellow  colouring  matter ; 
its  reactions  in  alcoholic  solution  are  the  same  as  those  of  quercetin, 
but  it  differs  from  the  latter  in  ciystalline  form  and  solubility  in 
alcohol.     {Bull.  Soc.  Chim.  [27]  xxviii.,  337.) 

Saussurea  Iiappa. 

Schimmel  &  Co.  in  their  Keport  (Api-il,  1892)  state  that  Kusht 
root  yields  one  per  cent,  of  a  light  yellow  essential  oil,  which 
possesses  a  sp.  gr.  of  0*D82,  and  a  rotatory  power  of  +  15*^  20'  in  a 
tube  of  100  mm.  It  begins  to  boil  at  275°,  and  about  one-half  goes 
over  below  315° ;  then  complete  decomposition  takes  place,  producing 
a  very  disagreeably -smelling  vapour.  Wlien  treated  with  soda,  a  part 
of  the  oil  combines  with  it,  and  can  be  separated  by  acids.  The  root 
has  a  violet  odour,  but  it  does  not  seem  to  yield  an  odorous  oil  of  that 
perfume.  Messrs.  Schimmel  state  that  the  odour  of  the  oil  resembles 
at  first  that  of  elecampane.  After  the  volatilization  of  this  odour, 
in  about  24  hours,  the  violet  odour  develops,  but  not  sufficiently 
strong  to  indicate  that  the  oil  could  be  of  practical  use. 

Mr.  McDonell,  Conservator  of  Forests  in  Kashmir,  reports  that 
the  plant  grows  as  high  as  9,000  to  10,000  feet.  The  dned  root 
sells  at  Rs.  25  per  maund.  It  is  collected  by  villagers  and  paid 
for  at  Tehsils.     The  chief  purchaser  is  a  Bombay  Chinaman. 

CAMPANULACE^. 

Lobeline. 

The  only  active  principle  of  Lobelia  inflata  has  recently  been  investi- 
gated by  Dr.  H.  Dresser. 

'Warm-blooded  animals  poisoned  by  means  of  lobeline  succumb  to 
respiratory  paralysis,  so  it  is  to  be  included  among  the  respiratory 


160  APPENDIX, 

poisons.  In  dogs  the  physiological  action  of  lobeline  is  first  manifest- 
ed by  a  paralysis  of  the  voluntary  movements  and  by  a  concomitant 
exaggeration  of  the  reflexes.  Later  these  effects  are  complicated  by 
a  paralysis  of  the  motor  nerves,  analogous  to  that  produced  by  curare. 
Through  its  paralyzing  action  on  the  cardiac  branch  of  the  pneumo- 
gastric,  lobeline  resembles  in  its  action  the  nicotine  group.  In  warm- 
blooded animals  the  influence  of  lobeline  is  found  in  a  great  exalta- 
tion of  the  respiratory  activity.  It  produces  an  acceleration  of  the 
respiratory  movement,  which  is  more  persistent  when  the  pneumo- 
gastric  nerves  are  intact  than  when  they  have  been  divided.  Further, 
the  amplitude  of  the  respiratory  movements  is  increased,  and  the 
power  of  the  respiratory  muscles  appears  to  be  also  augmented. 
Under  the  influence  of  comparatively  small  doses  of  lobeline,  the  in- 
hibitory influence  of  the  pneumogastric  on  the  heart,  as  well  as  its 
action  on  the  bronchial  muscles,  is  suppressed.  The  respiratory 
muscles  appear  to  receive  especial  stimulation  from  the  respiratory 
centre  when  the  latter  is  under  the  influence  of  lobeline  ;  as  a  result, 
the  work  accomplished  by  the  heart  and  respiratory  muscles  is  great- 
ly augmented.  In  comparison  with  the  other  agents  which  stimulate 
the  respiratory  functions,  lobeline  possesses  the  advantage  over  hydro- 
cyanic acid  in  its  freedom  from  depressing  action,  while  it  surpasses 
aspidospermine  in  energy.  It  therefore  seems  evident  that  the 
employment  of  lobeline  as  an  anti- asthmatic  is  substantiated  by  experi- 
mental facts,  though  the  author  has  not  made  any  clinical  experi- 
ments and  ofEers  no  suggestions  as  to  the  proper  form  of  employment 
of  this  alkaloid.  {Archiv,  fur  ExperimentelU  Fathologie  undPharma- 
cologte,  26  Band,  Heft  3  und  4.) 

H.  Paschkis  and  A.  Smita  {Akademie  d.  Wissen,^  Wien,  April  17> 
1890,  through  Chem,  ZeiL,  1890,  594)  use  the  following  method  for 
preparing  lobeline :  The  herb  of  Lobelia  inflata  is  extracted  with 
water,  addifled  with  acetic  acid,  the  extract  partly  evaporated,  made 
alkaline  and  extracted  with  ether.  An  extract  was  taken  up  with 
water  and  being  acid  was  made  alkaline  and  shaken  with  ether. 
The  ether  was  evaporated  and  the  alkaloid  obtained  as  a  thick  oil 
of  a  yellow  colour.  For  purifying,  the  alkaloid  was  dissolved  in 
ether,  shaken  with  water  acidulated  with  hydrochloric  acid,  then 
made  alkaline  and  taken  up  with  ether.  This  was  repeated  three 
times,  the  ethereal  solution  then  dried  with  potassium  hydrate,  and 
the  ether  distilled  in  an  atmosphere  of  hydrogen.     The  free  alkaloid 
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or  the  sulphate  was  suspended  in  10  per  cent,  potassium  hydrate 
solution  and  treated  with  4  per  cent,  potassium  permanganate, 
until  the  green  colour  disappeared  only  slowly.  The  mixture 
was  then  filtered,  acidified  with  sulphuric  acid,  extracted  with  ether, 
this  evaporated  and  residue  recrystallized  from  water.  This  proved 
to  be  benzoic  acid*    (Am,  Journ,  Pharm,^  ^^7}  1890.) 


PEDiULACE^. 

Anagallis  arveiiBis. 

A.  Schneegas  {Journ,  Pharm.  von  Eh,  Lotkr.y  1891,  171)  has 
separated  from  this  plant  two  glucosides  identical  with  those  obtain- 
ed from  quillaia  and  senega.  The  plant  is  said  to  be  used  in  Mexico 
as  a  substitute  for  soapwort. 

SAPOTACE^. 
Indian  Gutta-peroha. 

The  natural  sources  of  supply  of  gutta-percha,  and  the  possibility  of 
their  exhaustion,  were  referred  to  in  the  Kew  Reports,  1876  (p.  23) ; 
1887  (pp.  30,  31) ;  and  1881  (pp.  38-46).  A  few  trees,  natives  of  the 
Indian  peninsula,  yield  sabstances  more  or  less  similar  to  gutta-percha. 
One  of  these  is  2)»cAo/7«t«  ellipHca,  Dalz.  (zziBassia  elliptica,  Isonandra 
acuminata) . 

The  following  note  on  this  plant  appeared  in  the  Report  of  the  Royal 
Gardens,  Kew,  1881,  p.  44  : — 

'<  This  tree  appears  to  be  common  on  the  Malabar  Coast,  the  forests 
of  Coorg,  the  Wynaad,  Travancore,  &c.  It  grows  to  a  height  of  80  or 
90  feet.  A  substance  similar  to  the  gutta-percha  of  commerce  is 
procured  by  tapping,  but  the  tree  requires  an  interval  of  rest  of  some 
hours,  or  even  of  days,  after  frequent  inclBion.  In  five  or  six  hours 
upwards  of  1^  lbs.  was  collected  from  four  or  five  incisions.  The  gum 
is  hard  and  brittle  at  the  ordinary  temperature,  but  becomes  sticky 
and  viscid  on  the  increase  of  heat.  It  is  not  found  applicable  to  all 
the  purposes  for  which  gutta-percha  is  used,  but  20  or  30  per  cent,  of 
it  may  be  mixed  with  gutta-percha  without  destroying  its  qualities." 


1 68  APPENDIX. 

Tho  samo  tree  is  roforrod  to  in  Watt's  Dictionary  of  the  Economic 
Products  of  IndiOf  Vol.  Ill,,  p,  102.  In  this,  an  extract  taken  from 
Druiy's  Use/id  Plants  of  India,  suggests  that  the  gum  might  be 
usefully  utilised  as  a  sub -aqueous  cement  or  glue ;  or  that,  on  account 
of  its  perfume  when  heated,  it  might  possibly  be  rendered  of  some 
value  to  the  pastille  and  incense  makers.  More  recently  this  gum  has 
been  analysed  by  Mr.  David  Hooper,  F.C.S.,  F.I.C.,  Quinologist  to 
the  Government  of  Madras,  and  the  results  are  given  in  the  Annual 
Report  of  the  Cinchona  Plantations  of  Madras  for  1891,  p.  18: — 

''  Indian  Outta-percha.^An  abimdance  of  gutta-percha  milk  has 
been  yielded  during  the  dry  weather  in  the  Wyndd  by  the  Panchotee 
tree  {Dichopsis  elliptica)^  and  some  planters  have  been  asking  for 
information  on  the  subject,  and  inquiring  whether  it  could  be  made 
into  a  commercial  article.  The  milk  has  been  known  for  some  years 
to  afford  what  was  called  Indian  gutta-peroha  or  Pala-gum,  and  has 
been  used  as  an  adulterant  of  Singapore  gutta.  General  Cullen 
brought  it  to  notice  35  years  ago,  and  Dr.  Cleghom  published  a 
memorandum  on  the  subject  at  the  time.  It  was  reported  upon  by 
experts  in  London,  who  found  that  it  was  unfit  for  water-proofing 
purposes,  as  its  solution  in  ooal-tar  and  turpentine  dry  up  to  such 
a  brittle  consistence  that  the  fabric  is  useless.  It  could  be  used  as  a 
birdlime  or  cement,  and  keeps  well  under  water  as  a  cable  insulator, 
especially  if  mixed  with  some  genuine  gutta.  By  boiling  the  milk 
of  the  Panchotee  tree,  a  white  mass  separates,  which  can  be  kneaded 
by  the  fingers,  but  which  becomes  hard  and  brittle  when  cold.  The 
brittle  character  of  this  substance,  I  find,  is  due  to  a  large  proportion 
of  a  crystalline  substance  found  also  in  true  gutta,  and  called  crys- 
talban  or  alban.  Crystalban,  according  to  Payen,  occurs  to  tho 
extent  of  14  to  19  per  cent,  in  the  best  kinds  of  gutta-percha,  but 
I  have  extracted  as  much  as  69*2  per  cent,  of  crystalban  from  the 
dried  secretion  obtained  from  Wynid.  The  presence  of  a  largo 
quantity  of  crystals  in  this  gum,  of  course,  would  interfere  with  its 
utility,  but  crystalban  is  easily  removed  by  boiling  alcohol,  and  the 
residue  consists  of  a  very  good  and  pure  gutta-percha.  I  cannot  see 
why  this  process  could  not  be  used  to  purify  tho  Indian  gum  and  so 
obtain  an  article  similar  to  the  Malayan  article." 

A  note  on  a  gum  from  a  closely  allied  plant  (JDichopsis  ohovata^ 
C.  B.  Clarke)  received  at  Kew  from  Burma .  appeared  in  the  Keu> 
Bulletin,  1892,  p.  215.     (^Kew  BuUetin,  Doc.  1892.) 
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STYRACEJE. 

*rhe  Varieties  of  Benzoin. 

The  source  of  the  different  varieties  of  gum  benzoin  known  to  com- 
tnerce,  and  many  points  regarding  the  mode  of  pi'eparation  of  the 
drug,  are  still,  to  a  large  extent,  matters  of  conjecture.  Some 
authorities,  including  Dr.  Treub,  the  well-known  director  of  the 
Buitenzorg  botanical  gardens,  are  of  opinion  that  Penang  and  Palem- 
bang  benzoin  are  yielded  by  the  same  tree,  and  that  the  difference  in 
the  appearance  and  in  the  yield  of  cinnamic  acid  of  the  two  kinds  is 
caused  by  differences  in  their  mode  of  preparation.  Mr.  Holmes 
does  not  agree  with  this  view,  but  inclines  to  the  belief  that  the 
Sumatra  and  Falembang  varieties  are  both  produced  by  the  same 
tree — styrax  benzoin— and  that  the  Penang  gum  is  sui  generis^  prob- 
ably the  produce  of  the  Siyrax  suhdefiticulata^  Miq.,  which  occurs 
in  Western  Sumatra.  Hanbury  offers  no  definite  opinion  on  the 
subject,  nor  does  Fluckiger,  in  his  last  edition,  just  published,  of  the 
Pharmaeognosie,  Contributions  to  the  elucidation  of  a  subject  upon 
which  so  much  divergence  of  view  exists  among  authorities  are 
always  welcome,  and  they  become  doubly  valuable  when  they  are 
the  result  of  careful  local  examination.  In  London  the  druggists 
distinguish  four  varieties  of  benzoin,  t^t^.—Siam,  the  costliest  variety ; 
Sumatra,  which  comes  next  in  value ;  Penang,  which  is  a  comparative- 
ly recent  addition  to  our  Materia  Medica,  and  Falembang,  the  kind 
mostly  used  by  benzoic -acid  manufacturers.  Leaving  Siam  gum, 
which  is  obtained  from  the  mainland  of  Asia,  out  of  account  alto* 
gether,  it  is  evident  that  the  nomenclature  of  the  remaining  three 
varieties  is  not  only  altogether  fanciful,  but  actually  calculated  to 
mislead.  In  Penang  itself  no  benzoin  is  produced,  and  the  gum 
which  is  imported  by  way  of  that  great  emporium  of  the  trade  of  the 
Dut<jh  East  Indies  is  almost  entirely,  if  not  wholly,  collected  in  the 
island  of  Sumatra.  Palembang  gum  also  is  the  produce  of  the  same 
island,  Palembang  being  simply  the  chief  settlement  of  the  residency 
of  the  same  name,  in  the  south-eastern  part  of  the  island  of  Sumatra, 
where  a  great  part  of  the  benzoin  of  commerce  is  brought  to  market, 
and  whence  it  is  sent  on  tq  Singapore  or  Penang  on  its  way  to  Europe, 
Sumatra,  though  it  has  been  nominally  under  Dutch  rule  for  over 
two  centuries,  still  contains  some  of  the  least-known  spots  on  earth, 
and  the  detailed  account  of  the  cultivation  and  coUectiou  of  benzoin 
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in  one  of  the  remoter  districts  of  the  island,  which  we  owe  to  Mr.  L. 
M,  Vonck,  a  member  of  the  Dutch -Indian  Civil  Service,   stationed 
at  SekajOe,  in  Simiatra,  and  which  is  published  in  the  last   issue  of 
the  Journal  of  the  Netherlands  Society  for  the  Advancement  of 
Industry,  is,  therefore,  an  acceptable  addition  to  our  knowledge  of 
the  collection  of  this  important  drug   and  the  manner  in   which  it 
passes  into  commerce.     Mr.  Vonck  does  not  refer  to  the  gum,  of 
which  he  speaks  either  as  Falembang,  Penang,  or  Sumatra  benzoin, 
and  it  may,  therefore,  be  taken  for  granted  that  those  classifications 
are  unfamiliar  to  him«     The  gtmi  of  which  he  writes,   and   which 
appears  the  only  kind  brought  into*  commerce  from  south-eastern 
Sumatra,  is  evidently  all  obtained  from  one  tree,  and  seems  to  corre- 
spond with  the  kinds  known  to  our  druggists  as  Penang  and  Palem- 
bang.    So  far  as  his  evidence  goes,  therefore,  it  certainly  favours 
Dr.  Treub's  opinion  that  there  is  no  difference  between  the  commercial 
source  of  Penang  and  Palembang  benzoin.     The  benzoin-tree  {Sty rax 
Benzoin^  or,  in  Malay,  pohon  Kemenjan,  or  Menjan)  occurs,  accord- 
ing to  Mr.  Vonck,  in  various  portions  of  the  high  and  low  lands  of 
the  residency  of  Palembang.    It   grows  up  to  an  altitude  of  about 
600  feet  above  sea-level,  either  in  small  clusters   or  sporadically 
between  other  trees.     Formerly  little  attention  appears  to  have  been 
paid  to  benzoin-culture.     At  any  rate,  the  standard  writers  on  the 
products  of  the  Dutch  Indies  only  mention  benzoin  as  being  collected 
from  wild-growing  trees  in  the  virgin  forests  of  the  Upper  Blitie* 
on  the  Lalang  and  Toengkal  rivers,  and  in  the  wilds  of  Batang  Lakoh 
in  the  country  of  the  Koeboes.     But  the  easy  nature  of  the  culture, 
and  the  high  prices  which   good  benzoin   realised  in   former  years 
{from  £6  to  £8  10^ .  per  picul),  acted  as  strong  incentives  to  the 
extension  of  the  plantation.    There  are  only  a  few  parts. of  the 
residency  of  Palembang  in  which  the  benzoin-tree  is  either  scarce  or 
non-existent.     In  some  other  districts  the  tree  is  found  wild,  but  its 
gum  is  never  collected,  nor  is  the  tree  cultivated  systematically.     The 
principal  districts  in  which  the  benzoin -tree  is  systematically  culti- 
vated in  gardens  are  the  divisions  of  Iliran,  Banjoeasin,  and  Moesi 
Dir.     In  the  Koeboe  country,   already  referred  to  above,  in  the 
virgin  forests  of  which  the  benzoin-tree  was  formerly  of  very  com- 
mon occurrence,  it  has  now  almost  been  extirpated.     The  tree^ 
flourishes  in  various  kinds  of  soil,  but  experience  shows  a  high,  dry 
sandy  soil,  free  from  danger  of  inundatioDi  to  be  most  fitted  for  its 
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propagation.    On  low-lying,  rich,  and  clayey  soil  the  tree  grows  up* 
more  rapidly,  but  its  gum  is  then  of  such  a  poor  quality  that  the 
cultivation  yields  little  or  no  profit.     On  such  a  soil  there  is  also 
danger  of  floods,  which  are  fatal  to  the  tree.     Marshy  or  stony  soil 
is  altogether  unsuited  to  the  culture.    The  tree  is  propagated  from 
the  seed,  which  is  of  a  reddish  colour,  almost  round  in  shape,  and  of 
the  size  of  a  marble.     It  is  enclosed  in   a  green   shell.     When  the 
would-be  planter  has  gathered  a  sufficient  quantity  of  the  seeds,  which 
are  a  favourite  food  of  wild  beasts  of  the  forest,  he  plants  them  out 
in  rows  in  the  paddy-field,   just  before  the  paddy  crop  is  put  in  the 
groimd.     Sometimes  the  young  benzoin -shoots  which  have  grown  up 
ground   the  parent  stem  are  dug  out  and  transplanted   among  the 
paddy.     The  object  of  the  plantation  on  the  paddy-field  is  to  secure 
the  necessary  shade  for  the   seedlings,  which  would  be  easily  killed 
by  the  fierce  sunlight.     Two  seeds  are  usually  planted  in  one  hole  ; 
if  both  come  up,  the  weaker  plant  is   generally  destroyed.     If  the 
culture  takes  place  by  means  of  young  shoots  from  the  parent  tree, 
these  shoots,  before  planting,  are  stripped  of  their  leaves,  and  placed 
in  water  in  bunches  of  about  twenty-five,  being  kept  _afloat  between 
two  bamboo  sticks.     When  fresh  leaves  have  grown  upon  the  shoots, 
they  are  planted  out  in  an  oblique  hole,  which  is  left  open  for  a  time. 
The  new  benzoin -tree  grows  from  the  roots  of  the  young  shoot,  after 
which  the  stem  of  the  latter  perishes.     The  natives  appear  to  take 
no  trouble  whatever  in  weeding  their  benzoin  plantations,  and  many 
of  the  plants  are  therefore  suffocated  by  creepers  and  weeds.     Only 
after  a  lapse  of  seven  years  the  native  retoms  to  the  spot  where  he 
planted  his  seeds  or  shoots  for  the  purpose  of  gathering  his  first 
crop  of  juice.     By  that  time  the  shoot  has  grown  into  a  fine  tree, 
branching  and  bearing  leaves  at  the  top  only,  and  from  25  to  40  feet 
in  height.     When  once  the  tapping  of  the  tree  has  commenced,  its 
growth  is   ahnost  arrested,   and  the  colour  of  its  bark   gradually 
changes  from  pale  grey  to  brown.     If  the  tree  is  left  to  grow  wild, 
its  height  trebles  or  quadruples,  some  of  the  specimens  in  the  virgin 
forest  being  over  250  feet  high.     The  incisions  made  in  the  ti'ee  are 
almost  triangular  in  form,  and  are  made  at  regular  intervals  and  on 
a  systematic  and  invariable  plan.     A  yellowish  juice  begins  to  exude 
from  the  incisions  a  week  after  they  are  made,  but  not  until  six 
weeks  or  two  months  after  its  appearance  has  it  hardened  sufficiently 
to  admit  of  being  collected.     The  tree  becomes  exhausted  between  its 
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seventeenth   and  its  nmeteenth  year,  the  Arying'Ttp  process  com' 
mencing   at  the  lower   part*     The   natires  collect  three  different 
qualities  of   gum,  classed  according  to  the  lightness  of  their  colour 
and  their  freedom  from  bark  and  other  imparities ,    A  full-grown 
benzoin -tree  yields  fi-om  1  to  3  catties  (  =  1 J  to  4  lbs.)  every  season, 
and  its   cultivation  is  a  source  of  cooisiderable   affluence  to  its  pro- 
prietor.   In  the  Moesi  Ilir  District  several  proprietors  own  from  500  to 
7,000  benzoin-trees   each.     During  the  recent  years  of  low  prices, 
however,  the  cultivation  has  been  carried  on  with  great  want  of  care, 
and  in  some  parts  a  garden  of  2,000  trees  now  yields  hardly  as  much 
gum  as  a  garden  of  500  trees  did  when,  some  years  ago,  the  collec- 
tion of  gum  was  carefully  attended  to.     Still,  the  benzoin-producing 
villages   of   Sumatra  are   among  the  most  prosperous  in  the  whole 
island.     If,  through  carelessness,  as  sometimes  happens,  the  collection 
of  the  gum  from  some  trees  is  forgotten  during  the  season,  the  gum, 
after  some  months,  is  found  to  have  exuded  in  great  lumps,  which 
have   become   qtiite   hard,    and  are   covered  with  a  dirty  layer  of 
black.     These  pieces  are  cut  from  the  trees  with  an  axe,  and  roughly 
rinsed  in  the  nearest  creek.    Afterwards  hot  water  is  poured  over 
this  gum,  which  softens  it  and  renders  it  fit  for  packing.     Palembang 
is  the  trade  centre  for  the  district,  and  the  Chinese  merchants  there 
are  the  principal,  if  not  the  only,  buyers.     They  fystematically  adul- 
terate the   benzoin  by  the   addition  of  inferior  gum-resins,  wood,  or 
earth,  and  it'  is  said  that  for  many  years  not  a  single  parcel  of  pure 
benzoin  has  been   exported  from  Palembang.     The   average  benzoin 
exports  fix>m  Palembang  are  about  700  tons  per  annum.     Mr.  Vonck 
mentions   that  the  gum   exported  from  Padang  on  the  west  coast  of 
Sumatra  is  more   valuable  than   that  brought  into  commerce  from 
Palembang.     This  has   sometimes  been  ascribed  to  its  greater  rich- 
ness in  cinnamic  acid,  but  Mr.  Vonck  believes  it  to  be  due  rather  to 
the  greater  care   which   is   bestowed  upon  its  collection.     As  the 
Pen  an  g  and  Palembiing  gums  are  the  least  valuable  on  the  London 
market,  and  their  prices  correspond  most  nearly  to  the  figures  given 
by  Mr.  Vonck  as  the  local  value  of  the  gum,  equalling  from  about 
bs.  to  405.  per  cwt.  ;  this  may   be  taken  as  additional  evidence  in 
favour  of  the  view  that  the  Palembang  and  Penang  varieties   are 
identical,  and  that  the  gum  known  in  London  as  "  Sumatra  "  is  the  pro- 
duct of  the  western  districts  of  Sumatra,  and  may  possibly  be  obtained 
from  a  different    tree.     {Chetnist  and  Druggist^   Sept.  26,  1891.) 


APPENDIX.  1 73 

An  interesting  paper  on  the  origin  of  Benzoin  by  Fritz  Ludy 
appeai'ed  in  Archiv  de  Pharmacie,  231-43,  an  abstract  of  which  is 
contained  in  the  Pharm.  Journ,^  April  29,  1893. 

APOOYNACE^. 

Bauwolfla  serpentina,  Bmih. 

Note  on  certain  reactions  of  an  alkaloid  contained  in  the  roots. 

In  the  Pharmacogrophia  Indica,  Vol.  II.,  p.  416,  one  of  us  described 
the  proximate  composition  of  the  root  of  the  Rauwolfia  serpentinaj 
Benth.,  and  noted  the  presence  of  one  or  more  alkaloidal  principles. 
This  communication  deals  chiefly  with  the  colour  reactions  of  an 
alkaloid  which  we  have  separated  from  the  roots,  and  provisionally 
termed  pseudobrucine. 

The  isolation  of  the  alkaloid  in  a  pure  condition  was  attended  with 
difficulty.  In  our  first  experiments,  the  pounded  root  was  exhausted 
with  boiling  80  per  cent,  alcohol,  and  the  alcohol  free  extract  treated 
with  cold  water  acidulated  with  sulphuric  acid,  by  which  a  large 
amount  of  dark  resinous  matter  was  separated.  The  aqueous  acid 
solution  was  then  precipitated  with  Mayer's  reagent,  but  the  preci- 
pitate on  decomposition  did  not  yield  the  alkaloid  in  a  pure  condition, 
owing  to  a  certain  amount  of  resinous  matter  beiug  precipitated 
with  the  alkaloid  by  the  reagent,  and  which  was  subsequently 
dissolved  by  the  amylic  alcohol  employed  to  separate  the  alkaloid 
after  its  liberation  from  the  mercury  compound.  Attempts  were 
made  to  separate  dissolved  resinous  matter  from  the  aqueous  acid 
solution  of  the  alkaloid  by  agitation  v/ith  amylic  alcohol,  but  the 
sulphate  of  the  alkaloid  was  freely  soluble  in  this  alcohol.  In  ether 
the  alkaloid  was  only  very  slightly  soluble.  Ultimately,  the  pounded 
root  was  percolated  with  chloroform,  the  chloroform  evaporated  off, 
and  the  extract  treated  with  water  acidulated  with  sulphuric  acid. 
The  acid  aqueous  solution  of  the  alkaloid  was  then  agitated  with 
chloroform,  which  separated  some  colouring  matter  and  a  trace  of  alka- 
loid. The  chloroform  was  then  separated  and  the  acid  solution  made 
alkaline  with  sodic  carbonate  and  reagitated  with  chloroform ;  this 
series  of  operations  being  repeated  several  times.  The  final  chloro- 
form extract  was  dried  and  agitated  with  ether,  which  removed  traces 
of  colouring  matter.  The  extract  now  formed  a  cinnamon -coloured 
powder,    extremely   bitter,   soluble  in   dilute  acids,  and  dissolving 
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in  amylic  alcohol  or  chloroforin  with  a  very  marked  greenish  fluor- 
escence. An  alcoholic  solution  of  the  alkaloid  did  not  crystalliz6| 
and  we  failed  in  obtaining  distinctly  crystalline  salts*  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid  afforded  with  alkaline 
carbonates  and  hydrates  a  bulky  white  precipitate ;  but  even  after 
repeated  precipitation  and  re-solution,  the  physical  characters  of 
the  alkaloid  were  not  materially  altered,  and  its  solution  in  amylic 
alcohol  or  chloroform  still  showed  a  marked  fluorescence.  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid,  when  agitated  with  animal 
charcoal,  completely  lost  its  bitterness,  the  solution  being  at  the  same 
time  completely  decolourized.  The  alkaloid  could  be  again  separated 
from  the  charcoal  by  treatment  with  warm  alcohol,  the  physical 
characters  being  unaltered. 

The  following  colour  reactions  were   noted,    pure  brucine  being 
tested  at  the  same  time  as  a  control : — 


Beagent. 


Brucine. 


Alkaloid  snKpected  to 
be  Brucine. 


Cone,  sulph.  acid  con- 
taining a  trace  of 
nitric  acid. 

Cone,  hydroc.  acid   ... 

Acetic  acid     

Cone,  nitric  acid 


Sulph.    acid   and    bi- 
chromate of  potash. 

Sulph.  acid  and  MnO*. 

Chlorine 


MercnrouB  nitrate, 
with  slight  excess 
of  HN03. 

Mayer' s  reagent 

Nitric  acid  and  SnCl*. 

Sulphuric  acid  and 
potassium  nitrate. 


Sulphocyanide  of  po- 
tassium. 


Pink  ... 


Colourless , 

Colourless      

Scarlet,   soon   passing   into 
'  yellow. 


Yellow,  with  tinge  of  red  ... 


Orange  ...        .«• 

Bed :  colour  soon  discharged, 
decolourized  by, ammonia. 

Pink    on    warming,    oolour 
deepens  on  standing. 

Pale    yellowish   ppt.,  lloc- 

culent. 
Purple,  discharged  by  excess 

of  both  reagents. 
Red,     changes     soon     into 

yellow. 


White  ppt.,  sol.  in  excess  of 
acetic  acid,  repptd.  by 
NaHO. 


Yellow. 


Yellow. 
Yellow. 
Soarlct,    does  not   become 

yellow    so    soon    as    the 

brucine,    but    only   after 

standing  for  some  time. 
Blight  purple,  not  unlike 

the  strychnia  reaction, but 

not  BO  marked. 
Violet,   changing  to  dark 

brown. 
Red  :    colour  not  so    soon 

discharged,    decolourized 

by  ammonia. 
Yellow    on  warming,   but 

no  pink  oolour. 

Pale    yellowish  ppt.,  floc- 

culent. 
No  purple  colour. 

Red,  with  greenish -purple 
tint  at  the  edges;  red 
colour  deepens  on  stand- 
ing. 

White  ppt.,  sol.  m  excess 
of  acetic  acid,  repptd.  by 
NaHO. 
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Beagent. 


Brucine. 


Alkaloid  suspected  to 
be  Brucine. 


Bichromate  of  potas- 
sium in  acetic  acid 
Bolutioo. 

Platinic  chloride 


Auiio  chloride 


Potassium   ferrooyan- 
.    ide. 


Alcoholic   solution  of 
iodine. 


Copious  yellow  ppt.,  with 
difficulty  solublo  in  large 
excess  of  acetic  acid. 

Thick  yellowish  floe*  ppt., 
with  difficulty  soluble  in 
acetic  acid,  but  with  ex- 
ception of  a  few  flocks 
completely  soluble  in 
NaHO. 

Dirty  white  floe,  ppt.,  soon 
changing  to  flesh  colour, 
soluble  in  excess  of  acetic 
aoid,  but  insol.  in  NaHO. 

Light  yellow  ppt.,  soluble 
in  dilute  H«SO*.  The 
presence  of  acetic  acid 
in  slight  excess  prevents 
precipitation. 

Alcoholic  solution  of  alka- 
loid, rosette  crystals. 


Copious  yellow  ppt.,  with 
difficulty  soluble  in  larga 
excess  of  acetic  aoid. 

Thick  yellowish  floe,  ppt., 
readily  soluble  in  acetic 
acid,  but  almost  insolu- 
ble in  NaHO. 


Beautiful  purplish- red  ppt. , 
soon  changing  to  dirty 
brown,  with  a  green  tinge, 
sol.  in  excess  of  acetic 
acid,  but  insol.  in  NaHO. 

Light  yellow  ppt.,  sol.  in 
dil.  H»SO*.  The  presence 
of  acetic  acid  in  slight 
excess  does  not  prevent 
precipitation. 

Alcoholic  solution  of  alka- 
loid, no  crystalline  forma 
on  microscopic  examina- 
tion. 


Two  experiments  were  made  to  determine  whether  the  alkaloid 
possessed  any  physiological  properties  similar  to  brucine.  In  the 
first  experiment  *15  gramme  was  dissolved  in  three  drops  of  acetic 
acid  diluted  with  about  two  drachms  of  water,  and  injected  into  a 
cat's  stomach  at  11-21  A.M. 

11-37  A.M. — A  quantity  of  half -digested  food  was  vomited ;  there 
was  a  good  deal  of  frothy  mucus  and  constantly  dribbling  saliva, 
movement  of  the  jaws,  and  application  of  the  paws  to  the  mouth  as 
if  to  remove  some  irritant  matter ;  the  animal  restless  and  much 
distressed, 

12-30  P.M. — Frothy  mucus  and  saliva  still  flowed  from  the 
mouth,  but  in  smaller  amount ;  vomiting  ceased,  but  now  and  then 
retches ;  animal  not  so  restless, 

1  P.M. — Discharge  of  saliva  ceased ;  animal  quiet,  no  further 
symptoms  developed. 

In  the  next  experiment  *022  gramme  of  the  alkaloid  was  dissolved 
in  acetic  acid,  the  solution  evaporated  to  dryness,  the  residue  dis- 
solved in  a  few  drops  of  distilled  water,  and  the  solution  hypoder* 
mically  injected  into  the  left  hind  leg  of  a  small  frog  at  11-40  a.m« 
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The  frog  was  placod  under  a  large  glass  funnel  and  jumped  abotttf 
a  tap  on  the  glass  being  sufficient  to  make  it  change  its  place. 

11-44  A.M. — Frog  showed  no  inclination  to  move;  when  its  back 
was  touched  with  a  glass  rod  it  made  feeble  attempts  to  move  its 
limbs ;  some  loss  of  power  was  evident,  but  there  were  no  twitchings 
of  the  limbs  or  convulsive  movements. 

11-46  A.M. — The  frog  did  not  move  its  limbs  even  when  tapped 
on  the  back ;  the  left  leg  appeared  quite  paralysed. 

11-50  A.M. — The  limbs  were  quite  lax,  and  might  be  placed  in  any 
position  without  the  animal  making  any  effort  to  move  them.  When 
placed  on  its  back,  it  now  and  then  made  feeble  attempts  to  move 
the  right  leg ;  then  the  movements  stimulated  slight  twitchings. 
After  this,  and  until  its  death  at  12  noon,  it  lay  motionless,  the  only 
sign  of  vitality  being  an  occasional  gasp ;  limbs  flaccid,  no  convulsions. 
As  a  control  experiment,  another  frog,  a  little  larger,  was  injected 
w^ith  the  same  amount  of  brucine.  Two  minutes  after  the  injection  it 
was  perfectly  motionless  ;  there  was  evidently  loss  of  voluntary  power 
over  the  limbs.  When  placed  on  its  back  and  touched,  it  made  no 
effort  to  move,  but  slight  twitchings  of  the  limbs  were  noticed,  which 
became  more  marked  in  about  a  couple  of  minutes.  Touching  the 
back,  pinching  the  limbs,  or  even  gentle  tapping  on  the  table,  was 
now  sufficient  to  produce  rather  feeble  convulsive  movements,  but 
there  was  no  spasm,  except  when  thus  regularly  induced.  The  frog 
died  about  ten  minutes  after  the  injection.  After  death  the  limbs 
were  not  stiff  but  rather  flaccid. 

Many  of  the  reactions  we  have  described  as  being  afforded  by 
the  alkaloid  we  have  provisionally  termed  pseudobrucine  were  iden- 
tical with  those  yielded  by  brucine ;  while,  on  the  other  hand,  certain 
reactions  were  quite  different.  The  history  of  the  drug  shows  that 
it  is  employed  as  a  domestic  remedy  in  the  treatment  of  a  large 
number  of  affections,  but  there  is  no  evidence  to  indicate  that  it  is 
supposed  to  possess  any  toxic  properties.  When  we  are  satisfied 
that  we  have  obtained  the  alkaloid  in  a  pure  state,  its  ultimate 
composition,  &c.,  will  be  determined.  (C.  /.  H,  Warden  and  Assistant 
Surgeon  Chuni  Lai  Bose,  Fharm,  Journ,^  Aug.,  1892.) 

Oleander  as  a  diuretio  and  heart-tonlo. 

F.  V,  Oefele  {Pharm.  Pr,,  Oct,  24,  1891,  pp.  2-5)  draws  attention 
to  the  action  of  this  plant  as  a  diuretic  and  heart -tonic  in  place  of 
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digitalis.  He  considers  an  infusion  of  tke  fruit  to  be  preferable  to 
all  other  preparations :  the  infusion  may  be  preserved  from  deteriora- 
tion by  the  addition  of  a  little  glycerine  or  spirit.  Dr.  von  Oefele 
considers  tbat  a  maximum  dose  of  |  of  a  gram  of  the  raw  drug  or  its 
equivalent  in  solution  should  not  be  exceeded  in  the  24  hours. 
(Nouvcaux  Remedes^  Jan.  24,  1892.) 

Hunteria  oor7mbosa«  Itoxh,^  Wight  ic,^  tt,  428,  1294 ;  Bedd. 

Foi\  FL  it.,  U  265. 

The  bark  of  this  tree,  a  native  of  the  Deccan  Peninsula,  Ooro- 
mandel  Coast,  Tavoy,  Penang,  and  Ceylon,  has  been  shown  by 
Greshoff  (^Meded.  uit  ff  lands  Plant. ,  vii.,  p;  55)  to  contain  0*3  per 
cent,  of  a  crystalline  alkaloid,  which  also  forms  crystalline  salts,  and 
gives  a  beautiful  violet  coloration  with  Erdmann's  and  Frohde's 
reagents.  It  is  a  strong  poison,  and  has  a  sharp,  burning  taste,  even 
when  diluted  to  1:  10,000. 

Vinca  pusilla. 

This  plant  is  called  Mulakapundu  in  Tamil,  and  the  ryots  of  South 
Arcot  say  that  if  cattle  graze  upon  it  they  become  giddy  and 
die.  We  have  chemically  examined  this  plant,  and  find  that  the 
poisonous  property  is  due  to  an  alkaloid  named  Vindne,  which  is 
distinguished  by  giving  a  carmine-red  colour  with  pure  nitric  acid. 

ASCLEPIADEJE. 

Qymneina  sylveBtre* 

In  doses  of  0*3  to  0' 4  gram,  gymnemic  acid  acts  as  an  emetic.  In 
much  emaller  doses  it  is  stated  to  be  very  effective  for  distinguishing 
the  taste  of  bitter  drugs.  For  this  pui-pose  a  ^  per  cent,  aqueous 
solution  containing  a  small  addition  of  alcohol  is  used  for  rinsing  tho 
mouth  immediately  before  taking  the  medicine. 

The  acid  is  obtained  by  moistening  the  powdered  plant  with  a 
solution  of  caustic  soda,  allowing  the  moist  mass  to  stand  in  a  per- 
colator for  two  days,  and  then  extracting  with  bcnzin.  After 
removing  the  benzin  from  the  percolate  by  distillation,  the  residue 
thus  left  is  repeatedly  washed  with  ether  and  dried.  The  pro- 
duct forms  a  brownish  crystalline  powder,  which  is  Holublc  in  100 
parts  of  water,  freely  soluble  in  alcohol  and  insoluble  in  ether  and 
chloroform.  It  is  decomposed  by  acids.  (A,  Quinnt)  Pkarm,  Zcituwjy 
18U1,  401.) 
w 
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LOGANIAOEJE. 

Stryohnineixx  snake-bite. 

■  An  interesting  illustration  of  the  antagonistic  action  of  poisons  is 
given  in  a  letter  we  have  received  from  Mr.  W.  Rush  ton,  addressed 
to  his  brother  in  Tasmeuiia  by  Dr.  Mueller,  of  Yackandandah, 
Victoria,  in  which  he  states  that  in  cases  of  snake-bite  he  is  using  a 
solution  of  nitrate  of  strychnine  in  240  parts  of  water  mixed  with  a 
little  glycerine.  Twenty  minims  of  this  solution  are  injected  in 
the  usual  manner  of  a  hypodermic  injection,  and  the  frequency  of 
repetition  depends  upon  the  symptoms  being  more  or  less  threaten* 
ing,  say  from  10  to  20  minutes.  When  all  symptoms  have 
disappeared,  the  first  independent  action  of  the  strychnine  is  shown 
by  slight  muscular  spasms,  and  then  the  injections  must  bo  discon- 
tinued unless  after  a  time  the  snake -poison  again  reasserts  itself. 
The  quantity  of  strychnine  required  in  some  cases  has  amounted  to 
a  grain  or  more  within  a  few  hours.  Both  poisons  are  thoroughly 
antagonistic,  and  no  hesitation  need  be  felt  in  pushing  the  use  of 
the  drug  to  quantities  that  would  be  fatal  in  the  absence  of  snake, 
poison.  Oat  of  about  one  hundred  cases  treated  by  this  method, 
isome  of  them  at  the  point  of  death,  there  has  been  but  one  failure, 
and  that  arose  from  the  injections  being  discontinued  after  one  and 
a  quarter  grain  of  strychnine  had  been  injected.  Any  part  of  the 
body  will  do  for  the  injections,  but  Dr.  Mueller  is  in  the  habit  of 
making  them  in  the  neighbou  rhood  of  the  bitten  part  or  directly 
upon  it.  {Pharm,  Journ  ,  June  13,  1891.)  These  results  are  opposed 
to  the  experiments  instituted  by  the  Commission  appointed  in  India 
to  investigate  the  influence  of  artificial  i^espiration,  intravenous 
injection  of  ammonia,  &c.,  in  Indian  and  Australian  snake-poisoning 
(1874).  More  recently.  A,  A.  Kanthack  {Jr,  Physiology^  Vol.  XIIL, 
Nos,  3  and  4,  1892)  has  shown  that  strychnine  is  neither  a  chemical 
nor  physiological  antidote  of  cobra-albumose  ;  and  he  is  of  opinion 
that  *'  no  false  hopes  should  be  raised  or  fostered  as  to  a  cure  by 
strychnia," 

BORAGINEiE. 

Th0  aotive  principle  of  the  BoraginesB. 

Schlagdenhauffen  and  Reeb  have  examined  the  roots,  stalks,  leaves 
and  seeds  of   CynogloMum    officinale   and   Heliotropium  europteum. 
Petroleum  ether  extracted  from    the  roots   a  coloured    substauee 
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analogous  to  alkanet  red.  By  snbseqaent  treatment  with  alcohol  an 
alkaloid  was  obtained  which  the  authors  term  cyHoylossine,  It  is 
hvgroscopicy  combines  with  acids,  forming  nncrystallizable  salts 
which  are  decomposed  at  100°  G.  The  base  was  also  fonnd  in  the 
seeds,  but  not  in  the  leaves  or  stalks.  Cynoglossine  has  a  toxic 
action ;  injected  hjpodermically  0*001  to  0'002  gram  caused  violent 
ranvulsive  movements  in  a  frog,  followed  by  death  after  several 
honrs.  0*050  gram  repeated  sevei*al  times  caused  nausea  and  vomit- 
ing in  a  pigeon  and  death  without  convulsions.  In  a  rabbit  weighing 
3 '500  kgs.  a  dose  of  about  one  gram  produced  narcotism  and  convulsive 
movements.     {P/iarm,  Fosi^  xxv.,  1.) 

We  have  received  from  Afglianistan,  under  the  names  of  Gaozahan 
and  Gul-i-gaoznb  in^  the  leaves  and  flowers  of  Trichodesma  molle^ 
DC. ;  and  Aitchisou  {Notes  on  Prod,  of  IF,  Afyhanis(an  and  N.-S 
Persia^  p.  12)  records  the  collection  of  the  corollas  of  Anekusa 
italic  i^  Retz.,  to  be  employed  as  Gul^i^gaozahan, 

SOLANACE^. 
LyooperBicum  esooleatam,  MiiUr. 

The  tomato  fruit  ha^  baen  chemi'3ally  examined  by  G.  Briosi  and 
T.  Gigli.  On  an  average  the  fresh  fruit  contains:  Seeds  10*9  per 
cent.,  pulp  85'4  per  cent.,  and  skin  3-7  per  cent.  The  pulp  can  be 
separated  into  a  yellow  juic3  aai  a  red  residue,  which  is  tasteless 
after  washing  ;  the  juice  on  an  average  has  the  specific  gravity 
1*0217,  and  contains  levulose,  citric  acid  ^0*4  to  0*65  per  cent,  of 
the  juice),  albuminoids,  and  ash  which  is  composed  of  60  per  cent, 
potassium  salts.  Minute  traces  of  alkaloid  are  indicated  ;  tartaric 
acid  could  not  be  detected.  The  red  residue  will  impart  its  colouring 
matter  to  ether,  alcohol,  chloroform,  and  aqueous  alkalies.  The 
alcoholic  solution  is  not  changed  by  ferric  chloride,  dilute  acids  or 
Ikalies  ;  on  addition  of  strong  nitric  acid  a  transient  blue  colour  is 
produced ;  the  residue  on  evaporating;  the  alcoholic  solution  becomes 
blue  by  adding  sulphuric  acid  ;  the  colouring  m  it  tor  resembles  that 
of  saffron.     {Chemiker  Ztg.y  1891,  205.) 

Mr.  Frederick  Davis  has  found  that  English-grown  tomato3s  sub- 
jected to  distillation  with  water  afford  a  volatile  substance  analogous 
to  oil  of  onions  or  garlic.  The  crule  oil  obtaiu'^il  by  distilling 
twenty-eight  pounds  consisted  of  oxide  and  sulphide  of  allyl.     The 


180  APPENDIX. 

crude  oil  vroB  acted  upon  hy  metallic  potassium  to  separate  the 
oxygenated  product,  and  the  pure  oil  removed;  this  upon  analysis 
proved  to  be  represented  by  the  formula  (C*H*)*S.  ( Yeav'-dook  of 
Pharmacy^  18^2,  p.  W5.) 

Solanaceous  Alkaloids, 

The  surprising  statement  made  rather  more  than  tiiree  years  since, 
by  Messrs.  Schcring,  that  belladonna  roots  contain  practically  only 
hyoscyaminc^  and  that  atropine  obtained  fi*om  them  \&  probably  a 
product  of  change  occiu'ring  during  the  manufacture,  suggested  to 
*  Dr.  Schiitte  to  undertake  a  thorough  investigation  of  the  subject, 
and  he  has  just  published  his  results  in  a  long  and  interesting  paper 
{Archivj  Oct.  30,  p.  492)^  In  the  first  place  the  influence  of  methods 
of  preparation  upon  the  conversion  of  hyoscyamine  into  atropine  was 
tested.  Br.  WUl  had  already  stated  that  contact  with  an  alkali  is 
sufficient  to  efEect  this  change,  and  Dr.  Schiitte  found  that  the  same 
result  is  produced  by  repeated  recrystallizations  from  acidulated 
water,  as  well  as  by  long  keeping  of  hyoscyamine  in  solution  or  in 
the  form  of  a  gold  salt.  It  was  further  ascertained  that  in  fractional 
precipitation  the  gold  salt  of  atropine,  if  any  should  be  present,  is 
thrown  down  before  that  of  hyoscyamine,  and  the  inference  haa 
been  drawn  that  if  any  atropine  gold  salt  be  thrown  down  at  the 
commencement  of  the  precipitation  in  a  properly -conducted  experi- 
ment, it  represents  atropine  existing  as  such  in  the  plant-part,  and 
that  any  obtained  from  a  mother- liquor  after  the  removal  of  the 
hyoscyamine  represents  a  product  of  alteration.  The  influence  of 
age  and  period  of  vegetation  upon  the  alkaloids  in  the  roots  was 
next  investigated.  It  was  found  that  young  fresh  roots  (1  to  2 
years),  collected  from  a  basaltic  district,  whether  gathered  in  the 
spring,  summer  or  autumn,  contained  only  hyoscyamine,  but  that 
older  roots  (8  years  and  upwards)  always  contained,  besides  much 
hyoscyamine,  a  little  already -formed  atropine.  Similar  results 
were  obtained  with  roots  from  old  cultivated  plants  and  roots  that 
had  been  kept  several  yeai-s.  The  amount  of  alkaloid  was  consider- 
ably greater  in  the  roots  collected  in  summer  than  in  the  spring 
roots,  and  fell  off  again  in  the  autumn,  but  more  rapidly  in  the  old 
than  in  the  young  roots.  The  averages  obtained  ^  at  the  three 
periods  were  for  young  roots  0'127,  0'452,  and  0'458  per  cent.,  and 
for  old  roots  0-174,  0'358,  and  0*280  per  cent.     Spiing  and  autumn 
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leaves  of  the  beDadonna  plant  both  contained  principally  hyoscya- 
mine,  with  small  quantitie&  of  ready -formed  atropine.  As  to  the 
fruit,  the  unripe  berries  of  the  wild  plant  contained  chiefly  hyoscya- 
mine  and  a  little  atropine,  but  the  ripe  fruit  contained  only  atropine. 
The  ripe  berries  of  cultiratod  plants,  however,  yielded  both  hyoscya- 
mine  and  atropine,  while  the  ripe  berries  from  var.  luiea  gave 
atropine  and  a  small  quantity  of  a  base  probably  identical  with 
Hesse's  atropamine.  Turning  to  other  Solanaceous  plants,  fresh 
and  old  stramonium  seeds  yielded  chiefly  hyoscyamine,  together  with 
small  quantities  of  already-formed  atropine,  and  scopolamine.  The 
leaves  of  the  potato  plant  (Solanum  tuberosum),  besides  yielding 
bctaine,  gave  indications  of  the  presence  of  an  alkaloid  having  a 
mydiiatic  action,  which  seemed  also  to  resemble  a  mydriatic  base 
pi'esent  in  Solanum  nie^rum  and  Lyduni  barbarum.  The  leaves  of 
Nicotiana  tahacum  also  yielded  traces  of  a  mydriatic  alkaloid,  and 
lastly  the  seed,  herb,  and  root  of  Anisodus  luridu$  all  contained 
hyoscyamine  only.     (Phartn.  Joum.,  Nov.  28,  1891.) 

Tobacco  Smoke. 

Tobacco -smoke  varies  in  character  according  to  the  proportion  of 
air  admitted  during  combustion,  oxidation  being  necessarily  more 
pci*fect  in  the  case  of  a  cigar  than  when  the  tobacco  is  smoked  in  a 
pipe.  In  the  latter  case,  a  portion  of  the  condensible  products  is 
deposited  in  the  liquid  state.  Tobacco -smoke  consists  in  part  of 
permanent  gases,  the  proportions  of  carbon  dioxide  and  carbon  mono-* 
oxide  in  which  have  been  determined  by  G.  Krause.  Vohl  found 
sulphuretted  hydrogen  and  hydrocyanic  acid,  and  from  0*7  to  2*8 
grammes  of  ammonia  for  100  of  tobacco  smoked.  Vohl  and  Eulenberg 
(^Arch.  Pharm,,  [2],  cxlvi.,  130)  experimented  on  the  smoke  of  strong 
tobacco,  burnt  both  in  pipes  and  in  the  form  of  cigars.  The  smoko 
was  first  aspirated  through  a  solution  of  caustic  potash,  and  then 
through  dilute  sulphuric  acid.  The  alkali  absorbed  carbon  dioxide, 
sulphuretted  hydrogen,  hydrocyanic,  formic,  acetic,  proponic,  butyric 
and  valeric  acids,  phenol  and  creosote ;  the  presence  of  caproic,  caprilic 
and  succinic  acids  could  not  be  ascertained  conclusively.  The 
acid  absorbed  ammonia,  pyridine,  C*H'N,  and  all  the  homologues  of 
the  series  to  viridine,  0**H**N,  inclusive.  In  addition  to  the  above, 
carbon  monoxide,  methane,  and  several  hydtocarbons  of  the  acetyl- 
ene scries  were  detected.    Pyridine  was  the  chief  base  in  the  smoke 
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from  pipesj  while  (JoUicHae  wias  the  prominent  basb  m  cigar-smoke. 
Volil  and  Eiilenberg  conclude  that  the  nicotine  of  tobacco  is  com- 
pletely decomposed  during  the  process  of  smoking,  and  that  the  intense 
action  of  tobacco-smoke  on  the  nervous  system  is  due  to  the  presence 
of  bases  of  the  pyridine  series.  There  is  no  doubt  that  some 
observers  have  mistaken  these  bases  for  nicotine ;  but  Melscn'^a 
experiments  {Dlngl.  FolyL  Jour,,  xlvii.,  212)  appear  to  be  conclusive 
as  to  the  presence  of  nicotine,  which  that  chemist  isolated  in  a 
condition  fit  for  analysis,  and  to  the  amount  of  about  33  grammes  for 
4  J  kilogrammes  of  tobacco  smoked,  or  about  one -seventh  of  the 
quantity  originally  present.  {Allen's  Com,  Organ*  Anal,,  iii.,  pt.  2.) 
A.  Gautier  has  since  observed  that  the  volatile  liquid  products 
formed  when  tobacco  is  smoked  in  a  pipe  consist  chiefly  of  basic 
compoimds.  They  contain  a  large  proportion  of  nicotine,  a  higher 
Jiomologue  of  nicotine  C^*H^°N*,  which  pre-exists  in  tobacco  leaves^ 
and  a  base  0°II*NO,  which  seems  to  be  a  hydrate  of  picoline.  Otlier 
less  volatile  bases,  including  hydropyridines,  are  also  formed.  These 
alkaloids  result  from  the  decomposition,  at  a  comparatively  low 
temperature,  of  the  carbopyridic  and  carbohydropyridic  or  analogous 
jicids  present  in  tobacco.     (J,  Chem.  Soc,  April,  1893.) 

The  alkaloidal  contents  of  the  Seeds  and 
Tincture  of  Datura  Stramonium. 

The  principal  constituents  of  stramonium  seeds,  according  to  Fliic- 
Viger  and  Hanbury's  Pharmacographh  (p.  461),  are  an  alkaloid, 
existing  in  combination  with  malic  acid,  and  a  fixed  oil,  of  \yhich  the 
seeds  are  said  to  contain  25  per  cent.  The  alkaloidal  constituent 
was  first  isolated  by  Geiger  and  Hesse  in  1833,  and  in  1850  was 
submitted  to  examtnation  by  Von  Planta,  who  came  to  the  conclusion 
that  it  was  identical  with  atropine.  This  statement  wag  subsequent- 
ly confirmed  by  E.  Schmidt  (iJcr.  der  Deutsch,  Chem,  Ges.,  xiii,, 
370),  who,  however,,  afterwards  modified  his  views,  and  concluded 
that  daturine  was  really  a  mixture,  in  varying  proportions,  of  atropine 
and  hyos.cyamine  {Archi'v.  der  Pharmacte,  xxii,,  329). 

•  Ladenburg  =also  showed  [Beriehte  Chem,  Ges,j  xiii.,  909)  that 
stramonium  contains  two  alkaloids,  which  he  designated  heavy  and 
light  daturine,  the  fonner  consisting  of  atropine  and  hyoscyamine, 
and  the  latter  of  hyoscy amine  only. 
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As  to  the  distribution  of  the  alkaloid  in  tho  plant,  and  the  com- 
parative strength  of  the  seeds  and  the  loaves,  very,  little  reliablo 
information  is  obtainable. 

Hurtz  and  Hopp  (Anna!  der  Therap.^  1862,  p.  22)  inferred,  from 
experiments  made  by  them,  that  an  extract  from  the  seeds  possessed 
five  times  the  physiological  activity  of  an  extract  from  the  leaves. 
Evidence  of  this  kind  is,  however,  of  yery  little  vitluo  unless  the  pro* 
portionate  amount  of  extract  obtained  from  the  seeds  and  the  leaves 
is  stated,  as  the  yield  varies  within  wide  limits.  The  alkaloidal 
content  of  the  seeds  is  given  in  Pharmacographia  as  *!  per  cent,  and 
that  of  the  leaves  as  '02  to  '03  per  cent. 

Hurtz  {BnKjgists^  Circulir,  Aug.,  1884)  reports  having  obtained 
a  yield  of  daturine  from  the  seeds  of  '167  per  cent. 

E.  Schmidt  {Year-hooh  of  Pharmacy,  1885,  p.  242)  obtained 
from  5  kilos  of  each  of  four  specimens  of  seeds,  12*5,  1.8*4,  2*6,  and 
10*2  grams  alkaloid,  equivalent  to  a  percentage  yield  of  '25,  '37 
•05,  and  -20  respectively. 

A.  B.  Lyons  (Manual  of  Practical  Assaying),  cstimatinjf  the 
alkaloid  by  titration  with  Mayer's  solution,  found  the  average  yield 
of  alkaloid  by  five  specimens  of  the  seeds  to  be  from  '45  to  '65  per 
cent.,  and  that  from  eight  specimens  of  the  leaves  to  be  '40  to  2$ 
per  cent. 

If  these  results  could  be  trusted,  they  would  appear  to  indicate 
that  the  percentage  of  alkaloid  in  the  seeds  and  leaves  is  practically 
the  same,  but  the  process  of  estimation  by  titration  with  Mayer's 
solution  almost  invariably  gives  results  which  are  too  high,  and  a 
systematic  examination  of  a  number  of  samples  of  the  seeds  and 
leaves,  with  a  view  of  ascertaining  their  relative  alkaloidal  strength, 
is  still  needed. 

For  the  pui-pose  of  our  experiments,  eleven  specimens  of  stramonium 
seeds  were  obtained,  and  a  series  of  tinctures  made  from  each,  by  the 
B.  P.  process,  with  menstrua  of  80,  70,  60,  50,  and  40  per  cent, 
strength  (by  volume).  It  was  remarkedthat  all  the  tinctures  became 
opalescent  when^kept,  and  all  threw  down  a  more  or  less  abundant 
deposit.  The  latter  varied  greatly  in  appearance,  that  from  the  80 
and  70  per  cent,  tinctures  apparently  consisting  oi  fatty  matter  in  a 
semi-transparent  crystalline  condition,  while  the  deposit  from  the 
tinctures  of  lower  alcoholic  strength  was  darker  in  colour  and 
appeared  to  paiiake  more  of  a  resinous  character. 
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In  addition  to  the  seed  tinctures,  we  also  prepared,  for  the  pui*pose 
of  comparison,  three  series  of  tinctures  from  the  leaves,  menstrua  of 
the  same  alcoholic  strength,  and  the  same  proportion  of  drug  to 
menstruum  being  used,  as  in  the  case  of  the  seed  tinctures* 

Before  proceeding  to  the  quantitative  estimation  of  the  alkaloid,  a 
few  preliminary  experiments  were  tried,  in  order  to  ascertain  whether 
the  process  employed  for  the  estimation  of  the  alkaloid  in  tinctures 
of  henbane  and  belladonna  was  equally  well  adapted  for  the 
estimation  of  the  stramonium  tinctures. 

For  this  purpose  300  c,c,  of  a  standard  tincture  was  prepared 
with  a  60  per  cent,  menstruum,  and  the  alkaloid  estimated  by  the 
following  processes,  the  usual  precautions  being  taken  to  prevent 
loss  of  alkaloid  in  washing,  with  chloroform,  &c. : — 

Experiment  /. — Fifty  c.c.  of  the  tincture  was  evaporated  to  low 
bulk  with  addition  of  water,  until  all  spirit  had  been  removed.  The 
residual  liquor  was  allowed  to  cool  and  was  then  acidified  with 
dilute  sulphuric  acid,  and  freed  from  fat  and  colouring  matter  by 
means  of  chloroform.  It  was  then  made  alkaline,  and  the  alkaloids 
removed  by  shaking  with  three  successive  portions  of  chloroform. 
From  the  mixed  chloroformic  solutions  the  alkaloids  were  extracted 
by  three  agitations  with  acidulated  water,  and  were  afterwards 
regenerated  from  the  mixed  acid  solutions,  after  addition  of  excess 
of  ammonia,  by  shaking  out  with  chloroform.  The  latter  solution 
was  then  shaken  with  ammonia  ted  water,  and  after  separation  was 
drawn  off  and  evaporated,  and  the  residue  dried  at  100°  and 
weighed. 

Experiment  II, — The  tincture  was  evaporated  to  low  bulk,  the 
residual  liquor  allowed  to  cool,  and  an  excess  of  dilute  siilphuric 
acid  added.  It  was  then  freed  from  fat  and  colouring  matter  by 
means  of  chloroform,  a  slight  excess  of  ammonia  added,  the  alkaloids 
shaken  out  with  three  doses  of  chloroform,  the  latter  solutions 
mixed,  and  after  treatment  with  ammoniated  water  evaporated,  and 
the  residue  dried  and  weighed. 

Experiment  IIL — The  tincture  was  evaporated  till  all  spirit  was 
removed,  and  the  residual  liquor  acidified  with  dilute  sulphuric  acid 
and  shaken  with  chloroform  and  ether  in  turn,  till  the  latter  came 
away  colourless.  The  alkaloidal  solution  was  then  made  alkaline 
with  ammonia,  the  alkaloids  shaken  out  with  three  successive  15  c.c. 
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ether  (sp.  gr.  *717),  the  mixed  ethereal   solutions   evaporated,  and 
the  residue  dried  and  weighed. 

Experiment  IV, — The  tincture  was  evaporated  to  remove  the 
spirit,  the  residual  liquor  acidified,  and  colouring  matter  removed  by 
means  of  chloroform.  It  was  then  made  alkaline  and  the  alkaloids 
extracted  with  chloroform.  From  the  chloroformic  solution  the 
alkaloids  were  removed  by  agitation  with  acidulated  water,  the 
latter  solution  treated  with  a  slight  excess  of  ammonia ;  the  alkaline 
liquid  shaken  with  three  successive  portions  of  ether  (sp.  gr.  'Tl?), 
and  the  mixed  ethereal  solutions  evaporated,  and  the  residue  dried 
at  100^  and  weighed. 

Experiment  V. — This  was  conducted  exactly  as  No.  11.,  the  oil 
being  removed  by  means  of  petroleum  ether  before  the  preliminary 
treatment  with  chloroform. 

The  results  were  as  follows  :— 

Experiment     I.  .50  c.c.  tinctm*e  =  *014  gram  alkaloids. 
Experiment   II.  50  c.c.        „        =  '015  „ 

Experiment  m.  50  c.c.        „        = '012  „ 

Experiment  FV.  50  c.c.        „        =  '010  „ 

Experiment    V.  50  c.c.        „        =  "014  „ 

These  results  indicated  that  the  method  of  extraction  by  means  of 
chloroform  was  thoroughly  reliable,  notwithstanding  the  presence  of 
fixed  oil  in  the  tincture,  and  also  showed  that  the  preliminary 
treatment  with  petroleum  ether,  in  order  to  remove  the  oily  matter, 
was  unnecessary.  Confirmatory  experiments  with  a  70  per  cent, 
tincture,  by  processes  II.  and  V.,  gave  the  following  results  i-^ 

No.  II.  50  c.c.  tincture  =  '016  gram  alkaloids. 
No.  V.  50  c.c.       „        =    014  „ 

The  exact  details  of  the  process  adopted  are  as  follows : — 
Fifty  c.c.  of  the  tincture  to  be  estimated  is  introduced  into  a  por- 
celain dish,  and  evaporated  over  a  water-batH  to  low  bulk  ;  water 
being  added,  if  necessary,  until  all  the  spirit  is  removed.  The  resi* 
dual  liquor  is  allowed  to  cool,  and  is  then  acidified  by  the  addition 
of  1  c.c.  semi-normal  sulphuric  acid,  and  the  liquid  filtered  through 
cotton  wool  into  a  separating  funnel.  The  dish  and  filter  are  rinsed 
first  with  a  little  acidulated  water  and  then  with  15  c.c.  chloroform, 
the  rinsings  added  to  the  contents  of  the  funnel  and  the   whole 
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^ell  shaken.  After  separation  the  chloroform  is  drawn  off,  and  the 
process  repeated  with  10  c.c.  chloroform.  The  washings  are  mixed 
and  freed  from  traces  of  alkaloid  by  shaking  with  three  successive 
small  portions  of  acidulated  water,  and  these  are  separated  and 
added  to  the  original  solution.  The  latter  is  then  made  alkaKne  with 
ammonia,  and  the  alkaloids  extracted  with  three  successive  15  c.c. 
chloroform.  To  obtain  the  alkaloids  in  a  pure  condition,  they  are 
withdrawn  from  solution  in  chloroform  by  agitation  with  three 
successive  small  portions  of  acidulated  water,  the  mixed  acid  solutions 
made  alkaline  with  ammonia,  and  the  alkaloids  taken  out  by  agita- 
tion first  with  10  c.c.  and  then  with  two  successive  6  c.c.  chloroform. 
In  cases  where  the  final  acidified  aqueous  solution  was  not  colourless, 
the  process  of  shaking  out  was  repeated.  The  mixed  chloroformic 
alkaloidal  solutions  were  afterwards  shaken  with  anmioniated  water, 
and  after  separation  were  drawn  off  and  evaporated  over  a  water- 
bath,  and  the  alkaloidal  residue  heated  at  1 00^  until  the  weight 
was  constant. 

The  above  process  was  found  to  be  applicable  to  the  majority  of 
the  tinctures  without  any  modification ;  but  with  others  greater 
diffi(iulty  was  experienced  than  had  been  the  case  in  any  of  the 
estimations  previously  made. 

This  arises  from  the  fact  that  in  many  specimens  of  stramonium 
seeds  there  seems  to  exist  some  substance  soluble  both  in  alcohol  and 
water,  and  not  removable  by  chloroform  either  from  an  acid  or 
alkaline  liquor,  and  which  possesses  the  property  of  emulsifying 
chloroform  when  that  liquid  is  shaken  up  with  a  solution  contain- 
ing it. 

No  difficulty  was  experienced  in  removing  the  oil  and  colouring 
matter,  but  when  the  extract  was  made  alkaline  and  shaken  with 
chloroform,  emulsification  took  place,  and  the  chloroform  refused  to 
separate  out  clear,  even  after  standing  for  some  hours.  Separation 
into  two  layers  did,  however,  take  place,  the  upper  layer  consisting 
of  a  brown  alkaline  mother -liquor,  and  the  lower  layer  of  emulsified 
chloroform  containing  the  alkaloid  in  solution,  and  holding  in 
suspension  some  of  the  mother-liquor.  It  was  ascertained  that  all 
the  alkaloid  was  taken  out  by  the  chloroform,  and  two  processes 
were  devised,  whereby  it  could  be  extracted  from  the  chloroform 
emulsion  and  obtained  in  a  pure  condition.  By  the  plan  first 
adopted,    the    original    alkaline    liquor  was    shaken    with   three 
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successive  15  c.c.  chlorofonn,  and  after  separation  these  were  drawn 
off  in  turn  and  mixed.  The  mixed  chloroformic  solutions  were 
then  shaken  up  with  four  successive  small  portions  of  acidulated 
water,  hy  which  means  aU  the  alkaloid  was  taken  out,  together 
with  the  mother-liquor  included  in  the  chloroform  magma,  and 
the  latter  separated  out  clear.  The  acid  solutions  were  mixed  and 
made  alkaline,  and  the  alkaloids  again  shaken  out  with  three 
successive  portions  of  chloroform.  The  latter  were  drawn  off  and 
mixed  and  the  process  repeated  (usually  five  or  six  times)  until  a 
point  was  reached  where  the  alkaloidal  solution  became  almost  colour- 
less, and  a  perfectly  clear  chloroformic  solution  mAB  obtained. 
When  this  point  had  been  attained,  the  alkaloids  were  once  more 
extracted  with  acidulated  water,  the  latter  solution  made  alkaline, 
the  alkaloids  again  taken  out  with  chloroform,  the  chlorof ormio 
solution  shaken  with  ammoniated  water,  and  after  separation  drawn 
off  and  evaporated  and  the  residue  dried  at  100°  and  weighed.  The 
loss  of  alkaloid  by  this  process  is  very  slight,  and  there  is  no  waste 
of  chloroform,  the  same  portion  being  employed  all  the  way  through 
for  shaking  out  the  alkaloids,  a  fresh  quantity  being  used  only  for 
the  final  extraction  of  the  pure  alkaloid.  The  process,  however,  was 
a  very  long  and  tedious  one,  each  estimation  occupying  four  or  five 
hours. 

The  following  modification  was  found  to  give  reliable  results,  and 
to  shorten  materially  the  time  occupied  by  each  estimation : — 

The  chloroform  magma  is  introduced  into  a  separating  funnel  and 
shaken  vigorously,  when,  as  a  rule,  about  half  the  chloroform 
separates  out  and  can  be  run  off.  To  the  remaining  emulsion  5  c.c. 
of  90  per  cent,  alcohol  is  added  and  the  whole  well  shaken  and  then 
allowed  to  stand,  when  a  perfect  separation  into  two  layers  takes 
place,  the  lower  layer  consisting  of  chloroform  and  alcohol,  and  the 
upper  layer  of  a  brown  alkaline  aqueous  liquid.  The  whole  of  the 
alkaloid  is  taken  out  by  the  chloroform.  The  latter  is  drawn  off  and 
added  to  the  portion  previously  separated  and  the  alkaloid  extracted 
by  shaking  with  three  portions  of  acidulated  water.  The  acid  solu- 
tions are  mixed  and  made  alkaline  and  the  alkaloids  recovered  by 
means  of  chloroform.  This  process  is  once  repeated,  and  the  final 
chloroformic  solution,  after  shaking  with  ammoniated  water,  is 
drawn  off  and  evaporated,  and  the  residue  dried  at  100°  and  weighed. 
These  two  modifications  of  the  process  of  estimation  were  tried  side 
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by  edde  on  four  of  the  most  troublesome  samples  of  tincture,  and  the 
results  in  each  case  were  exactly  concordant. 

The  alkaloid  as  obtained  by  either  of  these  processes  is  in  thefoiTU 
of  a  perfectly  colourless,  transparent  fused  mass.  It  is  soluble  in 
water  and  dilute  acids,  and  the  reactions  generally  correspond  with 
those  of  the  alkaloidal  residue  obtained  from  the  belladonna  tinctures. 

A  glance  at  the  table  will  show  that  the  most  perfect  exhaustion  of 
stramonium  seeds  is  effected  by  the  use  of  a  60  or  70  per  cent,  men- 
struum, the  average  yield  of  alkaloid  by  the  tinctures  prepared  with 
menstrua  of  these  strengths  being  equal.  It  is  open  to  question, 
however,  whether  a  better  preparation  could  not  be  obtained  from 
the  leaves.  The  chief  objections  to  the  tincture  prepared  from  the 
seeds  are  that  it  almost  invariably  becomes  turbid  and  deposits  when 
kept,  and  also  becomes  opaque  on  dilution,  which  objections  do  not 
apply  to  a  50  per  cent,  tincture  of  the  leaves. 

The  results  of  the  examination  of  the  leaf -tinctures  are  appended  to 
the  table.  The  leaves  from  which  No.  1  series  was  prepared  were 
gathered  from  plants  grown  by  one  of  us  (Farr),  and  the  deficiency 
of  alkaloid  is  doubtless  accounted  for  by  the  persistent  rain  and  lack 
of  sunshine  which  characterized  the  past  season.  The  tinctures  made 
from  the  other  two  specimens,  however,  gave  the  same  average  of 
alkaloid  as  the  seed -tinctures.  Lyons'  results,  referred  to  above, 
go  to  show  that  the  alkaloidal  strength  of  the  seeds  and  leaves  is  the 
same,  and  should  this  fact  be  established  as  the  result  of  further 
work  upon  the  subject,  we  should  recommend  that  this  tincture,  like 
those  of  henbane  and  belladonna,  be  prepared  from  the  leaves,  on  the 
ground  that  a  50  per  cent,  tincture  of  the  leaves  is  a  more  elegant 
pharmaceutical  product  than  a  60  per  cent,  tincture  of  the  seeds. 

The  results  tabulated  go  to  prove  that  the  alkaloidal  content  of 
stramonium  seeds  does  not  vary  to  anything  like  the  same  extent  as 
does  that  of  most  other  drugs,  the  yield  of  the  tinctures  varying 
between  the  limits  of  -020  and  '034,  with  an  average  of  '026  per  cent. 

This  tincture,  like  tliose  of  henbane  and  belladonna,  readily  admits 
of  standardization,  and  the  standard  should  be  fixed  not  lower  than 
'025  per  cent. 

The  average  amount  of  alkaloid  contained  in  the  seeds,  calculated 
upon  the  basis  of  our  results,  is  about  '2  per  cent. 
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The  percentage  amount  of  the  extractive  in  tinctures  was  ascer- 
tained hj  evaporating  10  c.c.  of  the  sample  over  a  water-bath,  heat- 
ing the  residue  at  100*^  till  the  weight  was  constant,  and  multiplying 
the  result  by  ten. 

It  will  be  remarked  that  the  last  five  seiies  of  tinctures  show  a  much 
higher  yield  of  extract  than  the  first  six,  and  it  will  also  be  noticed 
that  the  difference  is  more  marked  in  the  case  of  the  tinctures  pre- 
pared with  the  stronger  menstrua.  This  discrepancy  is  accounted 
for  by  the  fact  that  series  1 — 6  were  made,  as  the  PharmacopoBia 
directs,  from  the  bruised  seeds,  while  the  drugs  employed  in  the 
preparation  of  series  7 — 11  were  reduced  to  somewhat  fine  powder 
before  being  converted  into  tincture.  We  have  previously  pointed 
out,  in  connection  with  the  tinctures  of  conium  and  colchicum,  that 
it  is  not  advisable  to  reduce  the  drug  to  a  fine  state  of  disintegration. 
The  sole  result,  in  the  ease  of  stramonium  seeds,  is  to  expose  the  oily 
albumen  to  the  free  action  of  the  menstruum,  and  as  a  consequence 
to  load  the  tinctures  prepared  with  the  stronger  menstrua  with  a 
quantity  of  oily  and  in  all  probability  inert  matter.  This  is  proved 
(as  was  the  case  with  tincture  of  colchicum)  by  the  remarkable  varia- 
tion in  the  yield  of  extractive,  by  the  tinctures  of  higher  and  those 
of  lower  alcoholic  strength.  As  a  general  rule,  the  weaker  the  men- 
struum,  the  greater  the  percentage  of  extractive  in  the  resulting 
tincture,  but  in  the  case  of  seed-tinctures  this  rule  is  reversed. 


190 


APPENBtX. 


I 


Co 


5- 


^ 

(m 


^ 


s 


o  g 


S-'S 


o 

a 


CD  -rt 


*    (D 

<=  9 
o"5 


8  *r3 


hi 

B 
V 


■ 

S 

i-i 


9  '^ 


o  9 

o  fl 


BO 

o  g 

g 

.    0 

C3 

P-'S 

%m 

O 

to 

o  S 

a 

«-4S 

tm 

•O 

(    • 

•s 

O   £ 

.i4 

oB 

o  a 

Cm 

t-.3 

o 

4J 

d  g 

B 

•  3 

O 

^s 

S 

< 

■    8  -S 

o 

P, 

a 


O 


i-»*OCOOO'*ONO  00 

cci&;ciot>aot^o»osko  i 

• 

S 

*    *    *    *    '   ^  ^  f-^  '   ^ 

S 

• 

w  tH  •-•  rt  il- 

• 

ia 

©2^O>CC0O'^C    -fwtoo 

1 

oopooocoooo 

S 
^ 

©5CSWt*»00»OOi'^O^00 
«0  CI  ■>!  ©1  *>!  01  C*  ca  !M  CM  <M 

OPOCLOOQOOOO 

QD 

9 

eo  ©1  ci(M  w  ei  -N  M  iH  ©1  N 

opoooo^oooo 

s 

O 

a 

O'^t-tOOOOOrHOOO-^ 
eoc4C<ieo©i(Mff4©i^e4©i 

99999999999 

• 

• 
• 

• 

*  •••••••••■ 

•  ••>■•••••■ 

•H©100^>OCOl"^<5CiO>OrH 

4» 
g 

i 


i  22  ao 

CO  OD  O 
©«  0909 


04  04  ©!) 


C  00  00 
^  9  *r 

O«0I  01 


153 


V>  pH  ©4   ^ 


c  oo 


■*  00  04 
^  ©J  ri 

009 


•I 

t5  

-"  lis 

c  o  o 


ua  00  eii 
«-i  ©1  ©I 

900 

•       •       ■ 


04  '<»•©• 

•       •       • 


*  •       • 

•  •       * 


fN©4« 


<M 

cn 

GO 

rH 

ft 

^ 

"** 

0 

•^ 

• 

^t» 

S 

v> 

•* 

•« 

• 

S 

9k 

s 

►? 

• 

« 

§ 

o» 

J^ 

00 

Q 

00 

•< 

Oh 

•  P4 

«» 

«« 

»« 

9 

<^ 

<; 

^ 
-lA 

^ 

.5* 

sr 

Mki 

►~- 

« 

t3 

^  • 

0 

f^ 

«n 

•^ 

ti 

a 

2 

« 

<H 

V. 

0 

w 

•3 

^ 

a 

■ 

to 
oe 

tq 

^ 

_   • 

CO 

k^ 

0 

.?> 

;z; 

«^ 

^^^0 

OB 

0 

*r^ 

u 

0 

00 

APPENDIX.  191 


ACANTHACEiE. 


Note  on  the  presence  of  a  Cholesterol  in  the  roots  of 

Hygrophila  spinosa. 

In  the  Fharmacographia  Indica,  one  of  us  described  the  physical 
properties  of  a  principle  isolated  from  the  roots  of  the  Hygrophila 
spinosay  which  was  not  unlike  a  cholesterol.  Subsequently,  through 
the  kindness  of  Dr.  Dymock,  we  obtained  a  large  supply  of  the  roots, 
and  were  able  to  separate  a  sufficient  amount  of  the  material  to 
admit  of  its  thorough  purification  and  ultimate  composition  being 
determined. 

For  ultimate  analysis  the  principle  was  crystallized  from  light 
petroleum  ether,  and  the  combustion  made  in  an  open  tube  in  a 
current  of  oxygen.  The  tube  had  been  in  use  some  time  and  was 
in  very  good  working  order.  The  results  obtained  led  to  the  follow- 
ing formula : — 


C 
B 
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•••        •••        •••         ••• 


H** 


•••         «•• 


Calcniated  for 

Fonnd. 

312 

83-86 

83' 80 

44 

11-82 

1202 

16 

4-32 
100-00 

418 

372 

100-00 

At  175^  C.  (uncor.)  the  cholesterol  commenced  to  soften,  and 
melted  at  184^  (uncor.).  The  fusing  point  would  appear  to  be  higher 
than  that  of  any  cholesterol  hitherto  isolated.  We  were  imfor- 
tunately  unable  to  determine  the  specific  rotatory  power. 

In  purifying  the  cholesterol  an  alcoholic  extract  of  the  root  was 
dried  and  exhausted  with  ether.  The  dry  ether  extract  was  treated 
with  dilute  sulphuric  acid,  and  the  insoluble  residue  taken  up  by 
ether.  The  ether  extract  was  next  boiled  with  aqueous  caustic 
potash,  the  solution  evaporated  to  dryness,  and  extracted  witli 
petroleum  ether.  The  petroleum  ether  extract  was  boiled  for  some 
hours  with  alcoholic  potash,  the  solution  evaporated  to  dryness,  and 
extracted  with  petroleum  ether.  The  petroleum  extract  was  of  a  yel- 
low colour,  and  in  order  to  decolourize  it,  it  was  dissolved  in  absolute 
alcohol,  and  the  solution  agitated  with  purified  animal  charcoal ; 
this,  however,  failed  to  remove  the  whole  of  the  colour,  and  the 
following  experiment  was  adopted.    The  alcohol  was  evaporated  off^ 
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the  residue  dissolved  in  petroleum  ether,  an4  the  solution  agitated  with 
proof  spirit ;  by  this  means  most  of  the  colouring  matter  was  removed. 
The  cholesterol  was  finally  several  times  crystallized  from  petroleum 
ether,  and  was  obtained  perfectly  white.  A  benzoyl  derivative  was 
also  prepared.  Evaporated  with  a  drop  of  nitric  acid  and  the  dry 
residue  moistened  with  ammonia,  an  orange  colour  developed,  but 
no  change  was  induced  by  the  addition  of  caustic  potash.  The  violet 
reaction  with  ferric  chloride  and  HCl  applied  as  described  by  Forti 
was  very  marked.  The  sulphuric  acid  and  chloroform  reaction  was 
conducted  in  a  stoppered  bottle ;  the  chloroform  layer  at  first  became 
yellowish-brown,  then  blood-red,  finally  darkening  to  reddish-purple ; 
the  sulphuric  acid  and  stratum  was  of  a  pink  colour,  and  in  some 
experiments  fiuoresoed.  (i?y  C,  J.  H,  Warden,  and  Assistant  Surgeon 
C»  L,  Bose,  Assistant  Chemical  Examiner  to  Government  vf  Bengal^ 

LABIATE. 

Salvia  maorosiphon,  Boxm. 

The  Kanocha  seeds  referred  by  us  (Vol,  III,,  p.  265)  to  Phyllan^ 
thtts  madraspatensis  have  been  shown  by  Dr.  O.  Stapt  to  belong  to 
a  species  of  Salvia.  Dr.  Stapt  bought  the  drug  in  the  bazaars  of 
Ispahan,  where  it  was  known  by  the  Persian  name  Marv.  A  drug 
called  ''  Merw  "  was  mentioned  by  Abu  Mansur  in  1055,  and  Selig- 
mann  refers  it  to  Origanum  Marv^  L.,  a  native  of  Syria.  Aitchison, 
in  his  Notes  on  the  Products  of  Western  Afghanistan,  mentions 
'*  Salvia  (?)"  as  the  origin  of  the  nutlets  known  as  Kanoueha  or 
Kanouncha.     (Pharm.  Joum,^  March.  11,  1893.) 

Inflaenoe  of  Menthol  on  the  gaatrio  functions.* 

Following  Professor  I.  T.  Tchudnovsky's  suggestion.  Dr.  Vladi* 
mirsky  has  carried  out  a  set  of  experiments  on  seven  healthy  subjects 
(six  men,  including  himself,  and  one  woman),  aged  from  24  to  32, 
the  drug  being  administered  with  food,  in  the  dose  of  0*3,  I'O  and  20 
grammes.     The  author  has  arrived  at  the  following  conclusions  : — 

(1)  The  drug  (in  any  of  the  doses  stated)  very  markedly  dimi- 
nishes the  proportion  of  free  hydrochloric  acid  in  the  gastric  juice, 
the  decrease  attaining  its  maximum  in  about  1  or  1^  hours  after 
the  ingestion. 

•  St,  FeUrshurg  Inaugural  Disveriatim,  1891,  No.  77,  p.  44 ;  Medical 
Ohroniele,  Augfust,  p.  367. 


APPfiNDIZ.  193 

(2)  In  persons  prosonting  a  more  or  less  weakened  motor  power 
of  the  stomach,  the  decrease  lasts  longer  than  in  those  with  a  normal 

one. 

(3)  The  digestive  power  of  the  gastric  juice  is  diminished. 

(4)  The  transformation  of  proteids  into  p^tones  is  retarded  (hence 
an  increased  proportion  of  propeptones,  t.«.«  intermediary  products  of 
peptonisation). 

(5)  The  proportion  of  lactic  acid  in  the  gastric  juice  is  aug. 
mented,  the  rise  proceeding  paraileUy  with  diminution  in  the  propor- 
tion of  free  hydrochloric  acid. 

(6)  The  motor  power  of  the  stomach  grows  weaker  (in  about  one 
hour  after  the  ingestion);  in  initial  stages  of  the  digestion,  however, 
it  may  occasionally  undergo  some  increase. 

(7)  The  absorptive  power  of  the  organ  improves,  which  seems  to 
be  dependent  upon  a  favourable  (stimulating)  influence  of  menthol 
on  the  circulation. 

(8)  Contrary  to  the  statements  of  Ossendowski  (vide  the  Journal 
of  Laryngology  and  Rhynologyy  May,  1890,  p,  202),  L.  Braddon, 
M.  Reichert,  8.  Rosenborg,  Hugo  Koster,  and  many  other  observers, 
menthol  docs  not  appear  to  possess  any  special  "  appetite -making  '^ 
power. 

(9)  In  1  and  2  gramme  doses,  the  remedy  gives  rise  to  a  kind  of 
intoxication,  followed,  in  4  or  5  hours,  by  sensations  of  languor  aud 
drowsiness. 

(10)  Menthol  may  prove  useful  as  a  substitute  for  camphor.  {By 
Nikolai  A,  VladimirsMy.) 

UstukbaduB  and  Gul-i-sirwaj. 

We  have  received  from  Afghanistan,  under  the  name  of 
UUukkuduM  (Bteechas),  the  flowering  tops  of  a  labiate  plant  wliich 
appears  to  be  a  Moluecelia;  it  has  enlarged  purple  calicos  and 
Balm-like  odour. 

In  the  same  parcel  we  received,  under  the  name  of  Gul't'-sirwoi, 
the  large  rose-coloured  calices  of  Hymenocrater  elegans,  Buuuo, 
containing  the  ripe  nutlets  ;  the  calices  have  an  agreuublu  aruin;iti! 
odour  and  arc  muoildgiuous. 
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ARISTOLOCHIACEiEL 

Aristoloohlne  and  Aristin. 

These  two  substances  have  been  obtained  from  the  roots  of 
Aristolochta  argentina  by  Dr.  O.  Hesse,  who  gives  the  following 
account  of  them  (Pharm,  Journ.,  Jan.  &th,  1892): — 

The  powdered  root  gives  a  dark  brown  yellow  coloui*  to  ether,  and 
when  gaseous  ammonia  is  added  to  the  ethereal  solution  a  red 
flocculent  precipitate  is  separated.  The  ether  solution  separated 
from  this  precipitate  gives  on  evaporation  a  yellowish-brown  residue, 
in  which  clear,  colourless  crystals  are  formed  after  some  time.  The 
dark-coloured  mass  separated  from  these  crystals  and  again  dissolved 
in  ether  gives,  on  shaking  with  dilute  sulphuric  acid,  a  small 
quantity  of  a  base.  The  greater  part  of  it,  however,  remains  in  the 
root  that  has  been  treated  with  ether,  and  can  be  extracted  with 
alcohol.  On  evaporating  the  alcoholic  extract  a  brownish-yellow 
resinous  residue  is  obtained  that  is  partly  dissolved  by  caustic  soda 
solution  and  gives  up  the  base  to  ether. 

I  propose  to  apply  the  name  Aristin  to  the  substance  contained  in 
the  above-mentioned  red  ammoniacal  compound.  When  that  com- 
pound is  dissolved  in  hot  glacial  acetic  acid,  the  aristin  crystallizes 
out  on  cooling,  and  it  can  easily  be  obtained  in  a  pure  state  by  recrys- 
tallizing  from  hot  glacial  acetic  acid.  Aristin  forms  shining  gold- 
coloured  laminae  and  flat  needles  sparingly  soluble  in  hot  glacial 
acetic  acid  and  scarcely  at  all  soluble  in  the  cold.  It  is  spaiingly 
soluble  in  hot  alcohol,  more  so  in  ether,  chloroform,  or  benzene. 

At  about  260°  C.  it  blackens,  but  does  not  melt  until  the 
temperature  reaches  270®  C,  and  then  undergoes  decomposition. 
It  dissolves  in  concentrated  nitric  acid  on  boiling  for  a  short 
time,  and  separates  again  unaltered  on  cooling  ;  but  when  the 
boiling  is  long  continued  decomposition  takes  place  with  evolu- 
tion of  red  vapour.  Aristin  dissolves  in  acetic  anhydride  with 
a  yellow  colom%  and  when  concentrated  sulphuric  acid  is  dropped 
into  the  solution  it  becomes  at  flrst  intensely  blue  and  then 
pemAmently  greenish -blue.  The  alcoholic  solution  of  aiistin 
has  a  perfectly  neutral  reaction,  but  the  substance  combines  with 
ammonia  and  with  soda.  These  compounds  have  a  fine  red  colour, 
and  the  ammonia  compound  can  be  crystallized  from  alcohol  in 
tlclicato  needles.      Both   compounds   are  dissolved     by  water    or 
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alcohol  with  deep  orange-red  coloration.  On  addition  of  acids  to 
these  solutions  a  flocculcnt  yellow  precipitate  is  thrown  down  which 
soon  becomes  crystalline. 

The  second  of  the  above-mentioned  compounds  is  a  fat  acid  ester 
that  can  be  easily  purified  by  recrystallization  from  alcohol.  It 
takes  the  form  of  small  white  lamince  which  melt  at  84°  C,  and  arc 
veiy  soluble  in  hot  alcohol,  but  sparingly  in  cold  alcohol,  very  soluble 
in  eth€r,  pertroleum  spirit  or  chloroform,  and  insoluble  in  water. 

The  substance  dissolves  in  hot  glacial  acetic  acid,  and  on  cooling 
crystallizes  out  again  unaltered.  In  the  alcoholic  solution  this 
substance  can  be  easily  saponified,  the  products  being  phytosteiin 
and  palmitic  acid. 

The  third  substance  mentioned  above  is  a  base,  to  which  I  propose 
giving  the  name  Aristolochine.  That  name  has  already  been  applied 
by  Chevallier  to  a  bitter  substance  obtained  from  Aristolochia 
serpen  taria,  but  it  was  obviously  a  mixture  the  bitter  taste  of  which 
was  probably  due  to  the  presence  of  the  base  now  described.  There- 
fore, the  name  seems  to  me  to  have  been  inappropriate  in  that  instance, 
and  I  have  transferred  it  to  the  pure  substance. 

Aristolochine  is  precipitated  from  its  colourless  solutions  in 
sulphuric  or  acetic  acid  on  the  addition  of  ammonia  or  caustic  soda 
in  the  form  of  white  amorphous  flocks.  It  is  freely  soluble  in 
alcohol,  ether,  chloroform,  or  benzene.  On  evaporating  the  ether 
solution  it  remains  as  a  colourless  resinous  mass.  When  the  ether 
solution  is  mixed  with  an  equal  volimie  of  petroleum  spirit  and  the 
mixture  very  slowly  evaporated,  warty  masses  are  deposited  that  are 
distinctly  crystalline.  The  base  has  a  bitter  taste  and  neutralizes 
acid  perfectly.  The  hydiodide  and  sulphocyanide  are  amorphous 
oily  precipitates  which  present  no  tendency  to  crystallize.  The 
platinochloride  is  a  dark  yellow  and  the  aurochloride  a  pale  yellow 
amorphous  precipitate ;  both  are  almost  insoluble  in  water. 

The  behaviour  of  the  base  with  concentrated  sulphuric  acid  is 
remarkable.  It  forms  a  fine  green  solution,  which  becomes  bright 
bluish  green  on  the  addition  of  a  trace  of  ferric  chloride.  Similar 
reactions  are  given  by  aricine,  cusconine,  and  some  of  the  bases 
of  the  bark  of  Reniijia  purdteana, 

Aristolochine  appeara  to  have  been  already  observed  by  Dymock 
and  Warden  }n  their  examination  of  Aristolochia  indica,  and  I  am  of 
opinion  that  the  differences  of  their  statements  in  regard  to  the  base 


196  APPENDIX. 

are  solely  due  to  their  having  failed  to  separate  it  completely  from 
colouring  material.  I  am  also  of  opinion  that  aristin  partakes  of 
the  nature  of  the  yellow  substance*  obtained  by  previous  observers, 
and  that,  according  to  some  remarks  of  Dymock  and  Warden,  it  is 
probably  present  in  the  root  of  Ari»tolochia  indica, 

Aristolochm  is  the  name  given  by  Dr.  J.  Pohl  to  the  active 
principle  of  the  seeds  of  Aristoloehia  ClematUis  and  the  roots  of 
A.  rotunda  and  A.  long  a.  The  powdered  drugs  were  exhausted  with 
petroleum -ether,  which  removed  chlorophyll,  oil,  and  a  gelatinous, 
nitrogenous,  inactive  substance  (occasionally  this  can  be  obtained 
crystalline)  ;  warm  96  per  cent,  alcohol  removed  the  colouring  and 
bitter  principles ;  after  evaporating  to  syiiipy  consistence  it  was 
taken  up  with  water  and  acidulated  with  sulphuric  acid,  the  preci- 
pitate collected,  expressed,  dried  at  40°  C,  and  extracted  in  a  Soxhlet 
apparatus  for  some  weeks  with  petroleum-ether  until  the  last  traces 
of  the  above-mentioned  nitrogenous  substance  were  removed  and 
the  residue  exhausted  with  alcohol  or  ether ;  from  this  alcoholic  or 
ethereal  solution  there  separated  after  a  time  yellow  crystalline 
masses,  which,  rcci^ stall ized  several  times  from  ethereal  solution, 
were  found  to  constitute  the  active  principle.  It  is  soluble  in  cliloro- 
fonn,  etht-T,  acetone,  phenol,  acetic  anhydride,  aniline,  and  alcohol ; 
almost  insoluble  in  cold  water,  slightly  soluble  in  warm  water ; 
insoluble  in  ixjrtrolcum-ether,  benzol,  and  carbon  disulphide ;  alkalies 
and  alkaline-earth  hydrates  dissolve  it ;  from  neutral  or  alkaline 
solutions  it  is  precipitated  by  neutral  and  basic  lead  acetate,  dialyzed 
iron,  zinc  sulphate,  silver  nitrate,  and  a  saturated  solution  of  salt, 
but  not  by  alum,  copper  sulphate,  and  platinic  chloride ;  it  docs  not 
reduce  Fchliiig's  solution  and  does  not  react  with  Millon's  reagent. 
Its  ultimate  analysis,  C  69-98,  H  3-54,  N  4-32,  O  32-16,  leads  to  the 
foimula  C"H"N*0"-  Physiologically  it  was  found  that  cold- 
blooded animals  were  entirely  indifferent  to  it;  while  in  warm- 
blooded animals  urajmic  intoxication  was  produced ;  in  this  respect 
aristolochin  is  a  much  more  powerfid  agent  than  any  other  sub- 
stance ;  it  resembles  aloin  in  its  action  upon  tliefkidneys,  but  is  about 
ton  times  more  poisonous — it  is  probable  that  given  to  man  it  may 
act  as  a  cathartic  {Arch,  f,  expcr,  Pathd,  u.  Pharm,).  {Apnth.  Ziy. 
lS9l,6'l-2.) 


*  See  rharm,  Jotirti.,  li.,  245. 
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LAUKINEJE. 
Gum-barks. 

• 

Gum -bark,  or  Fifihin-puitai  of  tlie  Tamils,  does  not  refer  to  the  bark 
of  a  tree  which  exudes  a  gum  by  bruising  or  incision,  but  denotes  a 
bark  which  has  suoh  mucilaginous  properties  that  it  could  be  used  for 
special  purposes  in  medicine  and  the  arts,  where  the  white  of  Qgg 
would  be  used  elsewhere.  Barks  of  this  description  occur  in  tho 
natural  orders  Malvaceae  and  LaunnesB,  and  students  of  materia 
medica  know  that  drugs  of  these  orders,  marsh-mallow  root,  and  the 
barks  of  arboreous  cinnamons,  for  instance,  contain  a  peculiar  muci- 
lage, which  is  not  precipitated  by  alcohol.  A  typical  gum-bark  of 
the  East  is  that  of  Kydia  calycina,  a  malvaceous  tree,  growing  ex- 
tensively on  tho  slopes  of  the  Nilgiris,  and  largely  employed  in  sugar 
refinery  under  the  Tamil  name  of  Kadularartgy^puftai,  On  soaking 
a  poi*tion  of  this  dried  bark  in  water  it  rapidly  swells,  and  the 
inside  becomes  coated  with  a  slimy  mucilage.  The  inner  layers  of 
the  liber  may  then  be  removed  like  pieces  of  lace,  and  the  gum  is  seen 
to  be  occupying  the  spaces  between  the  longitudinally  disposed  fibres, 
apparently  formed  from  the  cellulose  of  the  broken  cell -walls.  Tho 
bark  of  Kydia  is  sold  in  the  bazaars,  and  the  decoction  is  taken  as  an 
astringent  and  tonic,  and  the  Vythians  or  native  doctors  consider  it 
to  be  a  specific  for  diabetes. 

Dr.  Mohideen  Sheriff,  in  the  "  Supplement  to  the  Pharmacopoeia  of 
India,"  gives  Tetranthera  Roxbxtrghii  as  the  botanical  origin  of 
Pishin-pullat,  but  offers  no  description  of  the  drug  under  that  heading. 
Mr.  Hollingsworth,  of  the  Madi-as  Medical  College,  some  time  ago 
supplied  me  with  an  authentic  specimen  of  the  bark  of  Tetranthera 
lauri/nlia,  or,  as  it  is  now  called  in  the  **  Flora  of  British  India/' 
Litsccn  sobifera.  The  bark  was  of  a  reddish -brown  colour  and  slightly 
balsamic  odour,  very  different  to  that  of  cassia  or  cinnamon.  Tho 
thickness  was  a  quarter  of  an  inch,  and  when  soaked  in  water 
it  became  very  mucilaginous;  It  afforded,  on  analysis,  distinct 
reactions  for  an  alkaloid,  which  had  the  characters  of  laurotetaninc^ 
a  poisonous  base  lately  discovered  by  Dr.  Grcshoff  in  the  barks  of 
several  species  of  Javanese  lauraceous  plants. 

About  two  years  ago  a  collection  of  drugs  for  identification  was 
sent  to  me  by  Dr.  P.  S.  Mootooswamy,  of  Tan j  ore,  and  among 
them  was  a  specimen  of  Pishiu'puttai,  which,  he  said,  was  collected 
from  trees  gi-owing  in  tlie  jungles  near  Point  Culimere.     This  bark 
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had  a  most  agreeable  odour,  resembling,  but  not  identical  with,  Indian 
cassia,  and  the  taste  was  decidedly  sweet.  It  made  a  slimy  mucilage 
when  mixed  with  water  and  contained  some  tannic  acid,  but  no 
alkaloid  resembling  laurotetanine  could  be  separated  from  it.  The 
bark  is  sold  in  the  bazaars,  and  it  is  known  as  Mydalakady  among 
Muhammadans.  It  is  ussd  in  medicine  for  its  mucilaginous, 
demulcent,  and  refrigerant  propertied.  By  powdering  the  bark  with 
some  benzoin,  mixing  it  into  a  paste  with  a  little  water,  and  smearing 
this  on  reeds,  and  diying  them  in  the  sun,  flavouring  sticks  called 
Samboorany-vathe  are  made,  and  are  burnt  as  an  incense  or  perfume. 
I  have  not  been  able  to  obtain  the  botanical  source  of  this  pai*ticular 
variety  of  gum-bark,  but  I  am  inclined  to  believe  from  its  odour  that 
it  is  an  arboreous  cinnamon. 

From  Travancore  I  have  received  on  different  occasions  three 
specimens  of  gum-bark,  all  varying  the  one  from  the  other.  The 
first  was  a  thick,  red-coloured  bark,  a  commercial  article  on  the 
Western  Coast,  supplied  to  sugar  refiners.  The  botanical  origin  could 
not  be  ascertained ;  it  differed  in  physical  characters  from  the  barks 
previously  mentioned,  and  yielded  an  alkaloid  having  the  reactions  of 
laurotetanine,  •  Probably  it  was  a  LitssBa.  The  second  description  of 
gum-bark  was  that  of  Kydia  colycina.  The  third  specimen  was  sent  by 
the  Conservator  of  Forests  for  Travancore ;  it  was  named  in  Malyalum 
Ava-tholi,  and  derived,  it  was  supposed,  from  a  species  of  Cordia. 

I  have  recently  examined  some  samples  of  gum-barks  from  the 
Madura  District  of  Southern  India,  and  stated  to  be  used  by  the  hill 
villagers  in  iucreasing  the  alcoholic  strength  of  sago  toddy.  The 
plants  yielding  these  barks  were  up  to  this  time  only  known  by  their 
vernacular  names,  but  as  leaves,  flowers,  and  fiiiits  were  also  sent, 
these  enabled  them  to  be  identified.  The  request  was  also  made  tbat 
they  should  be  analysed  to  ascertain  the  nature  and  effect  of  their 
use  in  native  spirit  manufacture. 

The  seven  specimens  of  bark  were  as  follows  : — 

1.  Kadaly-manim*  ...  ...  Olea  glanduUfera, 

2.  Koppa-marum  ...  ...  Lttsaa  Zeylanica. 

3.  Karukathan-gundu*  ...  Hiptage  Madablota, 

4.  Mullu-gundu  ...  ••  J asminum flexile, 

5.  Pungala-marum  .,,  ...  Ligustrum  Roxburghii. 

6.  Sudala-marum  ...  ...  Litscea  Wig  hit  ana, 

7.  Kumala-marum  ...  ...  Gmelina  arborea. 


♦  Marum  =  tree,  gimdu  =  climber  (Tamil). 
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The  Olea  glandulijcra  is  a  stout,  tall  tree,  with  white  flowers  and 
small  black  fruit.  The  bark  is  of  a  greyish  colour,  with  whitish 
specks,  about  \  of  an  inch  in  thickness,  breaking  with  a  close  granu- 
lated fracture,  inner  surface  brown. 

The  Litsaa  Zeylanxca  is  a  moderate -sized  tree,  with  yeUowish-white 
flowers  and  black  fruit ;  the  leaves  are  ribbed  and  whitish  on  the 
under  surface.  The  bark  is  gray  and  covered  with  lichens,  smooth, 
\  of  an  inch  thick,  fracture  close,  showing  white,  glistening  fibres 
running  through  the  red  substance  of  the  middle  and  inner  layers, 
brown  and  smooth  internally.  The  bark  gives  off  a  fragrant  odour 
when  burning. 

The  Hiptage  Madahlota  is  a  woody  climber,  reaching  to  the  top 
of  trees  over  100  feet  high.  The  stems  are  from  half  to  three- 
quarters  of  an  inch  m  thickness,  and  covered  with  a  thin,  smooth, 
reddish-brown  bark  enclosing  a  yellowish  wood. 

The  Jasminum  flexile  is  also  a  climber.  The  stems  are  about  one 
inch  in  diameter,  very  woody  and  knotted,  covered  with  a  light 
yellowish -brown  papery  bark,  exfoliating  on  the  surface. 

The  Ligustrum  Roxburghii  is  a  stout  tree  about  50  feet  in  height. 
The  bark  is  coloured  russet-brown,  and  is  a  quarter  of  an  inch  or 
more  in  thickness ;  fracture  close,  showing  thick  white  fibres  running 
through  the  brown  middle  and  inner  layers. 

The  Litntea  Wighiiana  is  similar  to  L,  Zeylanica  in  many  respects. 
The  bark  has  a  greyish- green  epidermis,  beneath  whichns  a  chocolate- 
coloured  surface  ;  the  fracture  is  short  and  light  coloured,  becoming 
red  or  brown  by  exposure  to  the  air. 

The  Gmelina  arhorea  is  a  common  tree  in  the  plains.  The  bark  is 
about  half  an  inch  thick,  with  a  rugged,  black  and  yellowish-brown 
surface,  middle  layer  hard  and  brown,  fracture  granular,  ochreous 
within. 

Some  documents  accompanying  these  specimens  stated  that  the 
barks  of  these  trees  were  used  ''to  increase  the  intoxicating  effects 
of  sago  toddy."  The  bai-k  is  simply  placed  in  the  toddy  and  left 
there  for  two  or  three  days.  The  bark  No.  3,  it  is  said,  is  not  so 
frequently  used,  as  the  resulting  liquor  causes  headache  when  drunk. 
With  reference  to  No.  7,  it  was  said  that  a  tenth  part  of  it  would 
answer  the  purpose  in  the  absence  of  other  barks. 

It  will  only  be  necessary  to  give  the  results  of  the  chemical 
examination   of  these  bai'ks,  in  so  far  as  they  arc  likely  to  explain 
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their  action  iu  tlio  fermentation  of  sugar.  Throo  of  the  plants 
curiously  enough  belong  to  the  natural  order  Oleaceee ;  these  are  Olea 
fflandHli/era,  jasminum  and  ligustrum,  and  like  other  plants  of  this 
order  contain  a  peculiar  bitter  principle,  soluble  in  water  and  alcohol, 
and  a  yellow  colouring  matter  called  queroetin.  Two  other  barks  of 
the  series  belong  to  the  same  natural  family  of  the  laurels,  and  have  a 
similar  composition  ;  these  are  the  Litsseas.  The  Hiptage  bark  con- 
tains tannin,  and  is  simply  an  astringent ;  and  the  Gmelina  belongs 
to  a  class  of  plants  distinguished  for  their  bitterness. 

The  amount  of  extract  dissolved  out  of  the  bark  by  water  and 
alcohol  respectively  were  determined  in  order  to  ascertain  their 
relative  proportion,  as  it  would  seem  that  in  the  absence  of  much 
resin,  the  excess  of  water  extract  over  the  spirit  extract  would 
indicate  mucilaginous  matter,  and  on  the  barks  being  placed  in  the 
toddy,  which  in  a  fresh  state  is  a  watery  solution  of  sugar,  with  some 
albuminous  matter,  the  extract  would  dissolve,  but  as  fermentation 
proceeded,  alcohol  would  be  formed  and  the  mucilage  would  become 
insoluble  and  precipitate,  carrying  down  with  it  the  viscid  albumen, 
and  thus  allow  the  sugar  to  ferment  more  rapidly.  From  the  fact 
that  other  gum-barks  besides  the  Litsseas,  such  as  Kydia  calycvna 
and  Guazuma  tomentosa^  are  largely  used  in  clai'ifying  sugar,  it  is 
evident  that  some  such  object  as  this  is  intended  in  their  employment. 
The  astringent  qualities  of  most  of  the  above-mentioned  barks  are  no 
doubt  used  for  the  purpose  of  forming  insoluble  compounds  with 
albuminous  matter  in  saccharine  solutions;  just  as  hops  ai-e  used  to 
remove  this  substance  from  malt  liquor  in  the  ordinary  process  of 
brewing  beer.  The  hops  are  found  to  prevent  in  a  gi'eat  measure 
tlie  tendency  of  the  beer  to  become  sour,  in  consequence  of  the 
conversion  of  alcohol  into  acetic  acid,  and  in  warm  climates  where 
such  liquors  are  apt  to  run  into  the  acetous  fermentation  very 
rapidly,  it  is  necessary  to  employ  astringent  drugs  to  regulate  the 
formation  of  alcohol  and  prevent  the  development  of  acetic  acid. 

The  natives  consider  these  barks  a  necessary  ingredient  in  making 
spirit,  for  the  following  reasons  :  Firstly,  they  diminish  the  great 
sweetness  of  the  toddy  sugar.  Secondly,  they  render  the  spirit  more 
intoxicating.  The  first  of  these  phenomena  is  accounted  for  by  the 
chemical  fact  that  sugar  breaks  up  during  fermentation  into  two 
other  bodies,  alcohol  and  carbonic  acid ;  and  in  the  second  place  the 
barks  enable  the  operator  to  obtain  a  larger  proportion  of  alcohol  from 
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his  toddy  than  he  could  get  from  leaving  it  to  brew  without  such  ad- 
juncts.  The  analyses  of  the  barks,  with  the  exception  of  the  Litsseas, 
which  contain  laurotetanine,  has  revealed  no  principle  of  poisonous  or 
intoxicating  properties,  therefore  the  idea  of  their  directly  conununi* 
eating  a  potency  to  the  spirit  is  not  sufficiently  established,  and, 
besides,  as  the  spirituous  liquor  is  submitted  to  distilliation  afterwards, 
any  alkaloid,  such  as  strychnine,  would  be  left  behind  in  the  retort. 
Some  of  the  barks  are  aromatic,  and  these  most  likely  are  used  to 
flavour  the  resulting  spirit,  which  would  be  the  case  if  the  aroma 
resided  in  a  volatile  oil.  It  is  probably  a  spirit  of  this  kind  that 
Dr.  Ainslie  refers  to  under  the  title  of  Puttaicharagum^  or  bark-spirit, 
an  alcoholic  liquor  in  which  barks  of  various  acaciafl  are  used  in  the 
manufacture,    (P.  EJ) 

Formosa  Camphor** 

Formosa  camphor  is  obtained  from  the  Lauras  camphor  a^  immense 
forests  of  which  extend  over  liiost  of  the  lower  ranges  of  hills  in  the 
island,  eltending  up  the  lower  slopes  of  the  mountains  inhabited  by 
the  savage  tribes.  Many  of  these  forests  have  not  been  touched,  and 
the  statetnent  that  the  camphor  supplies  in  Soiith  f'ormosa  are 
becoming  exhausted,  applies  only  to  those  districts  which  are  purely 
Chinese.  The  supply  from  other  parts  is  practically  inexhaustible. 
Even  in  purely  Chinese  districts  it  is  only  at  certain  places  that  the 
supply  is  falling  off  in  consequence  of  the  reckless  manner  in  which 
the  trees  have  been  destroyed,  partly  for  the  sake  of  the  timber  and 
camphor,  and  partly,  no  doubt,  simply  to  clear  the  ground  for 
cultivation. 

It  has  been  often  stated  that  the  method  of  obtaining  crude 
camphor  in  Formosa  is  by  steeping  the  chopped  branches  in  water, 
and  boiling  until  the  camphor  begins  to  adhere  to  the  stick  used  for 
stirring,  when  £he  liquor  is  strained,  and  by  standing  the  camphor 
concretes.  By  this  method  it  does  not  necessarily  follow  that  the 
tree  is  destroyed ;  in  fact,  with  a  little  care  there  is  no  need  that  it 
should  be.  But  although  this  method  may  have  been  in  use  in 
former  days,  it  certainly  is  not  now*  On  the  contrary,  I  am  assured 
by  several  natives,  engaged  in  the  trade,  whom  I  have  questioned  on 
the  subject,  that  the  yield  of  camphor  from  the  branches  is  too  small 
to  repay  the  labour  of  extraction. 

*  From  a  report  by  Mr.  Consul  Warren  on  the  trade  of  Tainan,  Formosa. 
1\        z 


202  APPENDIX, 

The  method  in  genelraluse  now  is  as  follows: — The  camphor  expert 
3elects  a  tree  and  scrapes  into  the  trunk  in  different  places,  using  an 
instrument  somewhat  resemhling  a  rake,  with  the  view  of  ascertain- 
ing whether  it  contains  sufficient  camphor  to  repay  the  labour  of 
.extraction.  A  tree  is  said  not  to  be  worth  anything  for  camphor 
purposes  until  it  is  fifty  years'  old,  and  the  yield  is  very  unequal ; 
sometimes  one  side  only  of  the  tree  contains  enough  camphor  to 
satisfy  the  expert,  and  in  this  case  that  side  alone  is  attacked. 
The  trunk  is  scraped  to  as  great  a  height  as  the  workmen  can 
conveniently  ireach,  and  the  scrapings  ai'e  pound«d  up  and  boiled 
with  water  in  an  iron  vessel  over  which  an  earthenware  jar^  specially 
made  for  the  purpose,  is  inverted.  The  camphor  sublimes  and 
condenses  on  the  jar,  which  is  removed  from  time  to  time,  scraped, 
and  replaced.  The  root  of  Ihe  tree  and  the  trunk,  for  some  eight 
feet  up,  contain,  as  a  rule^  the  greatest  quantity  of  camphor.  If  the 
scrapings  obtained  from  the  trunk  yield  well,  the  cliipping  is  con- 
tinued until  in  the  end  the  tree  falls.  The  roots  are  then  ginibbcd 
up,  as  it  is  certain  they  will  give  a  proportionately  good  return.  If, 
however,  the  scrapings  do  not  turn  out  well,  the  tree  is  abandoned, 
and  work  is  commenced  on  another.  No  attempt  is  made  to  extract 
camphor  from  the  fallen  trunk  or  from  the  branches.  In  some  eases, 
the  trunk  is  sawn  up  into  timber,  but  this  depends  on  the  locality ; 
from  many  districts,  owing  to  absence  of  roads,  timber  would  not 
pay  for  its  transport. 

It  is  impossible  to  imagine  a  more  wasteful  method  of  procedui*e, 
and  it  is  fortunate  that  the  camphor  forests  of  Formosa  are  practi* 
cally  inexhaustible. 

The  quantity  of  camphor  produced  depends,  of  course,  simply  on 
the  amount  of  labour  employed  in  the  business.  Ten  of  the  ii'on  pots 
mentioned  above  and  their  accompanying  jars  make  up  what  is 
called  a  ♦  *  set,"  and  are  worked  by  four  men.  One  set  will  produce 
about  65  lbs.  in  ten  days,  or,  say,  1|  cwt.  a  month,  but  this  only 
under  the  most  favourable  circumstances  ;  a  fail*  average  is  about 
1}  cwt. 

Recently  a  change  has  been  made  in  the  camphor  monopoly.  It  is 
now  proposed  by  the  Chinese  authorities  that  the  camphor  stills 
should  be  licensed  before  they  are  permitted  to  work.  The  cost  of 
the  license  will  be  equivalent  to  a  tax  of  about  22s.  Gd,  per  cwt., 
a  heavy  tax,  seeing  that  the  actual  value  of  the  camphor  at  the 
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place  of  production  is  very  little  over  this  amount.     (^Pharm.  Journ, 
.June  ISth,  18910 

EDPHORBIACEiE. 

Phyllanthus  ITiruri. 

The  bitter  principle  of  this  plant,  which  we  provisionally  named 
paeudo'chiratany  has  been  examined  by  M.  Ottow  {Nederl.  Tijds^ 
•voor  Pharm.,  1891,  3,  126),  who  calls  it  phyllanthin  and  gives  its 
•chemical  composition  as  0'**H*'0".  It  crystallizes  in  colourless 
needles  or  .flakes,  possesses  an  intensely  bitter  taste,  4indis  almost  in- 
soluble in  water,  but  easily  soluble  in  alcohol,  petroleiun  ether, 
•ether,  chloroform,  benzene,  and  glacial  .acetic  acid.  At  200°  C.  it  is 
volatilized  and  condenses  in  the  upper  part  of  the  vessel  as  an  amor- 
phous mass,  but  in  a  few  days  this  amorphous  deposit  changes  to 
the  crystalline  state. 

Manioo  or  Cagsava* 

From  ithe  brief  allusions  to  this  substance  by  writeiTs  on  Materia 
Medica,  one  woidd  get  but  a  slight  idea  of  its  importance  as  an  arti- 
cle of  diet  in  tropical  countries,  being  the  staj)le-food  for  umiumbered 
millions  of  human  beings — the  staff  of  life  in  the  West  Indies,  Brazil, 
and  on  the  Continent  of  Africa. 

The  plant  from  which  this  food  is  derived  is  known  to  botanists  as 
Janipha  Manihot,  and  is  a  shrub  six  to  twelve  feet  high  and  one  or  two 
inches  in  diameter.  Except  for  Ihe  young  leaves,  which  are  used  as 
greens,  its  whole  value  consists  in  its  tuberous  roots,  which  sometimes 
reach  the  enormous  weight  of  thirty  pounds,  but  usually  range  from 
one  to  three  inches  in  diameter  and  from  six  to  eighteen  inches  in 
length.  The  shrub  is  said  to  be  a  native  of  Brazil,  where  it  is  known 
as  Mandioca  or  Tapioca.  Cassada  (or  Cassava)  is  its  name  in  the  West 
Indies.  It  is  not  grown  from  the  seeds,  but  from  cuttings,  having 
surprising  vitality ;  for  a  cane  of  it,  like  Aaron's  rod,  will  bud  and 
grow  leaves  in  your  hand.  Hence,  it  is  only  necessary  to  cut  the 
Qtick  into  pieces  of  six  to  twelve  inches  in  length,  and  thrust  them 
into  the  ground,  and  it  matters  little  whether  the  ground  has  been 
first  broken  for  it  or  not.  In  eight  to  eighteen  months  the  tubers 
are  in  their  best  state  to  produce  the  nutritious  food — seventy  per  cent, 
gluten  and  thii'ty  of  starch ;  but,  at  a  later  period,  the  gluten  becomes 
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less  and  the  starch  increases^  There  is  no  food.produet  which  com- 
pares with  it  in  resisting  drought.  Even  in  the  dryest  seasons, it  is 
like  other  trees  •*  planted  by  the  rivers  of  water,"  and  whole  fields  are 
green  with  its  foliage,  while  all  else  is  brown  with  the  scorching  sun. 

There  are  two  varieties  of  the  manioc,  known  as  the  sweet  and  the 
bitter ;  the  first  of  which  may  be  eaten  with  impunity,  while  the 
latter  has  a  bitterish,  milky  juice^  which  is  poisonous  from  containing 
prussic  acid.  But  these  roots  are  grated  or  otherwise  reduced  to  a 
pomace,  and  then  suspended  in  grass  bags,  when  the  poisonous  juice 
drips  out,  or,  being  volatile,  is  dissipated  by  the  heat  in  baking  bread 
ivom  it,  I'he  bitter  variety  is  the  principal  kind  used  in  British 
Guiana,  while  the  sweet  is  the  one  mostly  cultivated  in  Africa.  The 
tapioca  which  comes  into  our  houses  is  almost  pure  starch,  and  is 
made  from  the  expressed  juice  of  the  root,  whioh,  on  standing,  deposits 
in  the  form  of  powder,  and  which,  if  dried  without  heat,  will  remain 
so.  If  heat  be  applied,  it  takes  the  foim  of  the  irregular  masses  we 
are  accustomed  to  see. 

The  root  has  the  taste  of  chestnuts,  and  may  be  eaten  raw.  .  It  is 
delicious,  wholesome  food  when  roasted  in  hot  embers  or  broiled. 
If  soaked  till  the  skin  can  be  di*awn  off  and  the  fibrous  heaii^  drawn 
out  and  then  dried,  it  makes  good  bread ;  or,  if  broken  up  and  fried 
in  palm  oil  and  salted,  it  is  a  good  relish,  and  the  Africans  call  it 
bomba. 

An  extremely  white  and  fine  flour,  called  yu^a,  is  made  from  the 
soaked  and  dried  roots,  and  it  is  the  chief  food  in  Angola. 

The  flour  makes  a  thick  porridge  or  mush-»^/unje.  The  water  is 
boiled  and  salted  and  set  off  the  fire }  after  which  fuba  is  stirred  in 
until  it  can  be  cut  into  blocks^  which  may  be  taken  in  the  hands  and 
eaten  with  molasses  or  dipped  into  chicken  broth. 

The  staff  of  life  on  the  Congo  is  quanga^  or  bread  made  from  the 
manioc  by  soaking,  peeling,  and  pounding  the  soaked  root  into  a 
pomace,  and  kneading  and  making  into  dough -^loaves  of  four  by  six 
or  ten  inches.  These  loaves  are  wrapped  in  thin,  tough  leaves  and 
bound,  and  then  boiled  in  large  earthen  pots.  Then  the  bread  is  ready 
for  use ;   or  it  may  be  sliced  and  browned  or  broiled,  as  one  prefers. 

Farina  from  the  manioc  is  prepared  by  grating  the  green  root,  dry- 
ing in  the  sun,  with  all  the  starch  and  tapioca  in  it,  browning  it 
slowly  over  the  fire;  after  which  it  is  eaten  by  stirring  it  into  soup  or 
boiled  beans. 
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Grate,  strain,  and  dry  slowly  in  the  sun,  and  you  have  a  starch  for 
puddings  or  any  other  purpose  for  which  starch  has  demand  in  the 
market.  Gluten  being  a  nerve-food,  indispensable  to  health  and 
vigour  of  both  body  and  mind,  the  great  abundance  of  it  in  the 
Cassada — nearly  three  times  as  much  as  in  wheat  flour -~  the  Oassada 
is  pre-eminently  "  the  staff  of  life,"  since  there  is  no  way  by  which 
its  abundance  of  gluten  can  be  wasted  in  preparation,  as  in  wheat. 
There  is  a  Providence  here  which  shapes  ends,  since  this  chief  food 
for  tropical  regions  has  so  much  nerve -supplying  elements  and  so 
little  of  the  heating  elements,  as  compared  with  food  in  colder 
climates. 

But  this  abundant  gluten,  as  compared  with  other  foods  for  the 
sick,  pre-eminently  fits  it  for  the  sick-room,  and  especially  so  when 
we  wish  to  increase  strength  instead  of  heat,  and  where  any 
irritating  and  indigestible  food- substances  arc  forbidden.  It  requires 
longer  boiling  than  starchy  foods  in  general,  and  may  be  use  .  in 
the  form  of  thin  mucilage  or  demulcent,  or  in  a  more  solid  form  with 
sugar,  lemon  juice,  nutmeg  or  other  aromatics.  I  suspect  that,  as 
physicians,  we  should  make  immense  gain  in  restoring  from  prostrat- 
ing sicknesses  by  using  more  of  this  eligible  substance  in  place  of  so 
much  meat  slops,  and  especially  so  in  cases  complicated  with  more  or 
less  gastric  irritation.  Meat  foods  must  be  excluded  from  the 
stomach  in  gastric  ulcer.  Why  not,  then,  fall  back  upon  this  highly 
nitrogenous  food  for  supporting  the  strength  ?  Having  so  large 
a  proportion  of  gluten  over  the  starch,  it  offera  immense  advantages 
over  wheateu  and  other  bread  in  cases  of  diabetes  where  any  starch 
at  all  is  allowable,  (By  E  Chenery,  31, D. 9  of  Bostofiy  *'  The  Times 
and  liegisteTy^  April  6th,  p.  318.) 

In  the  Cox's  Bazar  district,  Bengal,  the  tuberous  roots  are  used 
by  tiie  Maghs  in  the  preparation  of  a  spirit. 

A  false  Kamala. 

Mr.  Henry  G.  Greenish  has  examined  a  sample  of  Kamala  from 
Bombay,  and  found  it  to  have  been  carelessly  collected,  and  mixed 
with  badly  preserved  safiflower  and  other  extraneous  matter,  and 
reduced  to  coarse  powder.     {Pharm.  Journ,^  March  11th,  1893.) 
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